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New Yobk, January 16, 1874. 

GENERAL : I Iiave the honor to transmit herewith the report of the 
board appointed by Special Orders No. 108, "War Department, Adjutant- 
GeneraPs Office, Washington, D. C, May 31, 1873, ^4o decide upon the 
caliber of guns to be tried, and the ammunition to be used, in the experi- 
ments and tests of two Gatling guns of large caliber for flank-defense of 
fortifications,^^ &c., &c. 

The minutes of the proceedings of the board form a part of the report. 
Tlie board desire to express their sense of the obligations they are 
under to Col. W. F. Barry, commanding the artillery school, and to Maj. 
T. G. Baylor, commanding the arsenal at Fortress Monroe, for facilities 
afforded and courtesies extended to the board during the trials. 
Very respectfully, your obedient servant, 

Q. A. GILLMORE, 
Major of Engineers^ Bvt. Maj. Gen,f President of Board, 
The Chief of Ordnance, U. S. A., 

Washington^ J). C. 



REPORT 



MINUTES OF THE PROCEEDINGS OF A BOARD CONVENED 
AT HARTFORD, CONN., BY VIRTUE OF THE FOLLOW- 
ING ORDER: 

[Special Orders No. 108.— Extract.] 

War Dkpaktment, Adjutant-General's Office, 

Washington, B. May 31, 1873. 

2. A board to consist of Maj. Q, A. Gillmore, Corps of Engineers; Maj. 
T. J. Treadvvell, Ordnance Department; Capt. Lorenzo Lorain, Tliird 
Artillery, is appointed to meet at Hartford, Conn., on the 5tli day of June, 
1873, or as soon thereafter as practicable, to decide upon the caliber of guns 
to be tried, and the ammunition to be used, in the experiments and tests of 
two Galling guns of large caliber for flank-defense of fortifications, author- 
ized by act of Congress approved March 3, 1873, published in General 
Orders No. 44, Marcli 22, 1873, from this Office. 

The board will fix upon a programme for the trial, and is authorized 
to adjourn and meet again, at the call of the president of the board, at such 
place as may be decided on for the tests and experiments. 

The board will make their report to the Cliief of Ordnance. 

The junior member of the board will act as recorder. 

By order of the Secretary of War : 

E. D. TOWNSEND, 

Adjutant- General 

Official : 

J. P. Martin, 

Assistant Adjutant- General 
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IIaetford, Conn., June 5, 1873 

Tlie board mot pursuant to tlie foregoing order, all the members being 
present. 

A letter from the Chief of Ordnance and a copy of General Orders 
Xo. 44, War Department, Adjutant-GeneraVs Office, ]March 22, 1873, 
promulgating the act of Congress under which the board was organized, 
were presented and read by the recorder. 

Tlie board tlien proceeded to the examination of two 1-iuch Gatling 
gims and corresponding anununition presented by the Gatling Gun Com- 
pany, and then adjourned to meet in New York City at 10 oVlock a. m., on 
the Gth. 



New Yokk, June 1873. 
The board mot pursuant to adjournment, all the members being pres- 
ent, and conchuled tliat, before submitting any programme for the experi- 
ments and tests, It is desirable to obtain all tlio official reports and informa- 
tion possible, in reference to the Gatling gun, on tile in the Ordnance De- 
partment 

The president of the board was requested to obtain tlie desired infor- 
mation. 

The board adjourned to meet at the call of the president. 



New York, June 20, 1873. 
The board met pursuant to the call of the president, all the members 
being present. 

The president of the board laid before it for consideration a number of 
official reports of experiments with the Gatling gun, and of competitive 
trials between the Gatling and other gims, received from the Chief of Ord- 
nance, 

[For a list of these reports see " Synopsis of the previous reports and 
competitive trials with the Gatling giui," page 19.] 

The board adjourned to meet at West Point, Y., on the 21st 
instant, for the purpose of ascertaining if a suitable practice-ground could 
be had at that place. 
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West Point, N. Y., June 21, 1873. 

The board met pursuant to adjournment, all the members being pres- 
ent, and «affcer a careful examination concluded that there was no suitable 
ground for conducting the contemplated tests and experiments in that vicinity. 

The board adjourned to meet in New York on tlie 23d instant. 



New York, June 23, 1873. 

The board met pursuant to adjournment, all the members being pres- 
ent, and agreed upon the partial programme set forth in the following letter 
to the Chief of Ordnance ; 

Army Building, New York, June 23, 1873. 

General: 

From the information and reports supplied from the office of the Chief 
of Ordnance, it is thought that two Gathngguns differing very considerably 
in caliber, the larger firing canister at comparatively short ranges, and the 
smaller firing solid shot at longer ranges, should be first placed in competi- 
tion with the 8-inch siege-howitzer and the 12-pounder Napoleon gun. 

The GatKng guns recommended for trial are the 1-inch and the 0.42- 
inch calibers. 

AMMUNITION. 

The board recommends that ammunition be prepared as follows : 
For the 1-inch Gatling gun : 

1,000 rounds of canister made with 18, or, better, if possible, with 21 balls 
of same siise as now used, reducing end of cartridge to facilitate feed- 
ing, omitting large ball, and closing end with pasteboard wad. 

1,000 rounds of canister made as above, substituting for the balls lead 
cylinders of the same diameter and length as the balls. The standard 
length of cartridge will fix the number of tiers of cylinders. 

2,000 rounds of canister as now made. 

1,000 rounds of solid shot as now made. 

For the 0.42 -inch Gatling gun : 

5,000 rounds hardened projectiles. 
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For tlio 8-inch siege-liowitzer : 
50 rounds service-canister. 

r>() roundt* special canister of the same leni^tli and weight as service-pro- 
jectile, hut filled with lead halls, iive to the pound. 
For the 12 -pounder Napoleon gun : 
50 rounds of service-canister. 

50 roiuids of s})ecial canister of same length and weight as service-projectile, 

but filled with lead balls, eleven to the pound. 
50 rounds of spherical case. 

One frame and canvas tiirget D feet by 45 feet, suitably divided into acpiares 
by horizontal and vertical lines, with extra canvas for renowin*,' the 

cover. 

One penetration target. 

The board submit this as a partial programme only, to be supplemented 
by such additional trials as may suggest themselves during the first scries 
of experiments, and recommend that the guns, annnunition, and other 
materials specified above, be sent to the commanding officer of the arsenal 
at Fortress ]\IoTn*oe, Avitli instruction to extend to the board such necessary 
assistance as they may require in conducting the trials. 
Very respectfully, your obedient servant 

Q. A. GILLMOEE, 
Major of UngineerSy Brevet Major-General^ 

Fresident of Board. 
To the CniKF of Ordnance, United States Army, 

Washingtony B. C. 

The board adjoiu-ned to meet at Fortress Monroe at the call of the 
president. 

Fortress Monroe, Va., 

September 30, 1873. 

The board met pursuant to the call of the president, all the members 
being present 

The president of the board laid before it a letter from the Chief of 
Ordnance, approving the programme as recommended by the board. 
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The board then proceeded to the trials set forth in their programme ; 
for tlie general results of Avhicli me the body of the report and accompany- 
ing targets. Tlie board being dinsatisfied with the performance of the time- 
fuses, recommended additional trials as set forth in tbe following letter to 
the Chief of Ordnance : 

New York, October C, 1873. 
Gk^nkbal: I have the lienor to report that the board for testing the 
Gatling gnns met at Fortress Moiu-oo, Va,, on Tuesday, the 30tU ultimo, 
prosecuted their labors until Saturday evening, the 4t\i instant, and tlien 
adjourned witliout brh»ging their trials to a close. 

The (jompetitive trials with 8-incli canister, within suitable range for 
that kind of projectile, were satisfactory and conclusive ; but at longer ranges 
the results were unifi>rndy bad, with case-shot, from Ijoth tlie 8-inch howitzer 
and 12-pounder Napoleon gun, owing to bad fuses. 

''J'he board are unam'nunisly of the opinion tliat the trials sliould embrace 
raiiges of 800, 1,000, and even 1,200 yards, for the reasons that, although 
ranges of 150 to 200 yards Avill suffice for the flanks of most of our perma- 
nent works, longer ranges are necessary for field-works, especially detached 
works in Avhich the guns in the flunks command the approaches for con- 
sideraI)lo distances. 

After full conference witli Colonel 33aylor, the board recommend that 
he be authorized to prepare 30 rounds of case-shot for the 8-inch howitzer 
and 30 rounds of case-shot for the 4J-inch nfle, with concussion or other 
fuses, as in his judgment he shall deem best Colonel Baylor thought he 
could get this ammunition ready by the last week of the present month. 
Very respectfully, your obedient servant, 

Q. A. GILLMOEl^^., 
Major of Engimers^ Brevet Major- General^ 

United States A rmy, President of Board. 

Brigadier-General A. B. Dyer, 

Chief of Ordmmce, United States Army, 

Washington^ J). C. 

Colonel Baylor was also requested to construct ten targets of one-incli 
yellow-pine boards, each 6 feet high and 50 feet long, to represent a colunm 
of infantry, by companies at full distance, approaching or retiring from tho 

2 G G 
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battery, the iiearost compniiy bein<^ 1,000 yards from the gun. Tlio targ-ots 
to bo phiced behind each othov in .succession 50 feet i\\mrt 

Tlie board adjourned to meet at Fortress Monroe nt the call of the 
presiilent. 

l\)ieTKK8« Korcmhcr 11, 187,'). 

11 le board met pursuant to the call of the })ro8ident, all tlie members 
being present, and |>roce(Hled to continue the trials in accordance witli the 
a[>provcd progrannnc; the results ot* wliich are given in the l)ody of the 
re])ort and the aeconi]>anying targets. 

The board adjourned to meet at call of the president. 

Xk w York, nccemhcr 20, 1873. 

Tlie board met pursuant to tlie call of the })resident, all the members 
b;'ing present, and }>rocei'ded to a discussion of the results of the trials, and 
the preparation of their rt^port. Having agreed upon the reeonimendations 
to l)e made, the form of reiK)!^:, and the cliaract(H* of the drawings and 
iliagrams of targets to accompany tlie same, the Ijoard adjourned to meet 
jignin at the call of the president, should another meethig l)e deemed 
necessary, otherwise tlie report to be sent by the president to the other 
luenibers for then' signatures. 

No subsequent meeting was held. 
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. The Gatliiig' gun, shown on iU carriage in Fig. 1, may be described as 
consisting of a number ot very simple breech-loading rifled barrels grouped 
around and revolving about a common axis, with wliich they lie parallel. 
Thej^e component barrels are loaded and fired while revolving, the empty 
cartridge -shells being ejected in continuous succession. Each baiTel is fired 
only once in a revolution, but as many successive shots are delivered during 
tliat time as there are different barrels, so that the ten-bairel Gatling gun 
fires ton times in one revolution of the group of ban-els. The action of 
eacli part is therefore quite deliberate, wliile collectively the discharges are 
frequent. The woi'king of the gaui in simple. One man places one end of 
a feed-case full of cartridges into a hopper at tlie top of the gun, wliile 
another man tiuiis a crank by which the gun is revolved. As soon as the 
supply of cartridges in one feed-case is exhausted, another case may be 
substituted without inteiTupting the revolution or the succession of dis- 
charges. Tlie usual number of barrels composing the gun is ten. The 
me(^hanisin by whicli the described results ai'e effected is simple, and can be 
readily urulerstood from the following description and the accompanying 
plates. 

The ten ban-els are groiq^ed around a central shaft, and parallel thereto. 
The bore of each barrel extends through from end to end, and the breech is 
chambered to receive a flanged ^'center-fire" metallic-case cartridge. The 
breech ends of all the barrels are firmly screwed into a disk or rear barrel- 
plate, whicli is fastened to the shaft, wliile the muzzles pass through another 
similar disk, called front harrcl-pIatCj on the same shaft. The shaft is con- 
siderably longer than the barrels, and projects beyond the muzzles, while it 
extends backward for some distance behind the breeches of the barrels. 
Directly behind the open barrels a hollow cylinder of metal, called a carrier- 
UoclCf is fastened to the shaft, and in the exterior surface of tliis cari-ier-block 
ten semi-cylindrical channels are cut, which form trough-like extensions of 
the cartridge-chambers of the barrels to the rear, and are designed to receive 
and guide the cartridges while they are being thrust into the barrels, and to 
guide the empty cases while they are being withdrawn. Behind tlio carrier' 
block the shaft carries anotlier cylinder, called the hclc-cylinder^ in whose 
surface ten guide-grooves are fonnaed, wliich arc in line with the barrels, and 
in which slide ten long breech-plugs or locks, called lock-tubes or pkm{]ers, by 
which the cartiidges are thrust into the barrels, and wliich close the barrels 
and resist the reaction of the charges when they are fired. This cylinder 
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Is calknl the lovk-vtiUmlvr because eaeh plug- or lock contains u Kp'mil main- 
spriuo- ai'tiu^- on a tiring-pin or liaiuiner, by ^vhicli the charg-e is firetl, so 
tliat the phio' performs all the functions of a onni-lock, as well as of a broodi- 
phio'. The shaft to which the gronp of barrels and both the earrior-bkK^k 
antl the hx^k-cylinder are rigidly fittadied is free to turn on Its axis, tlie 
froTit cud being journaled in the front i>art of the frame and the rear end in 
a diai>hragm in the hnrch-vashnj. Tlie breech-casing extends to the rear 
far enough to contain not only the diaphrafim through which the main sliaft 
is journaled, but also to form in the rear of the diaphragm a cover for tlie 
o-earino' bv which the shaft is revolved. This mechanism or gearing con- 
sists simply of a toothed wheel fastened to tlie shaft and worked by an end- 
loss screw on a small axle which passes transversely through the case at 
right angles to tlie shaft, ami Is furnished outside the case with a hand-crank. 
A cascabel pkto cloj^es the end of the caso. Kacrh breech-plug or lock car- 
ries a hooked rxfractoi\ which smips over and engages the cartrl<lge-flange 
when the plug is pushed forward, but wliich, when the plug retreats, witli- 
draws and ejects the empty case. The afrfrid/je carner-Uock is (u>\xa*ed 
above the frame bv a aenii-cylhidrical shell, whicli is provided nt the top 
with an opening of suitable size au<l sliape to penult a single cartridge to 
fall through it into one of the channels of the carrier-block, which it overlies. 
There is a suitable trough extending upward from this opening and forming 
a hopinry in which a straight feed-case can bo placed in a vertical position, 
containing a number of cartridges lying lengthwise across tlio case, one 
above another. Beneath the camer-hlocJc everything is oi)en, ao that tlie 
cartridges or shells which are withdrawn by the extracting-hooks from the 
barrels fall to the ground. Within the cylindrical breech-case attached to 
the frame a heavy ring not quite the length of the lock-cylinder is fastened 
to the case and diaphragm, which nearly fills the space between the inside 
of the case and the cylinder. Portions of the inside of this ring are so cut 
away as to leave a truncated, wedge-shaped, annular or si)iral cam projecting 
from the inner surface of the rnig, having two helicoidal edges inclined to 
each other and united by a short, flat plana Against these edges the rear 
ends of the locks or breech-plugs contimially bear, there being room enough 
for the locks to lie loosely within the parts of the ring which are citt away. 
The apex of the wedge-shape cam points to the barrels. Each lock is held 
back against the cam by a lug or lioi-n projecting laterally from the end 
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of the lock and entering a groove formed at the base of the cam, in the thin 
part of the ring. 

The shape and position of the cam and grooves may bo better under- 
stood by reference to the diagi-am, Fig. 2, which shows the cam-ring as it 
Avould appear if cut open and spread out flat, the lines A and C being the 
development of the edges of the helicoidal cam surfaces, B that of the plane 
surface connecting these, and a and c the grooves for holding and drawing 
back the locks. The ton locks are shown in their relative positions abutting 
against the cam surfaces, six of them being shown in section. 

It will be seen that the points of the firing-pins or lock-hammers, H, 
protrude beyond the front of the locks while the spindles project from the 
rear, where they are fashioned into knobs by which the hannners are drawn 
backward and cocked while passing through the groove in the ri&, D. 

The diagi-ani shows that the distance of the apex B of tlie cam from the 
ends of the barrels is such that the breec^li-plugs or locks exactly fill the 
space, so that eacli plug there forms an abutment which closes the breech of 
its barrel and abuts against the apex of the cam, which serves to resist the 
recoil of the plug when the charge is fu'od. It will be remembered that the 
locks are guided in grooves formed in the lock-ci/Under, and therefore cannot 
deviate from their alignment with the barrels. The lock-cylinder and the car- 
tridge carrler-Uock could not be shown in the diagram, because if tliey were 
spread out as the locks are they would cover them and hide them from view. 
From what has before been explained it will bo understood that the ten bar- 
rels, the cartridge carrier-block, and the lock-cylinder caiTying its ten locks, 
all shown together in Fig. 3, will, by turning the crank, revolve together 
about the axis of the central shaft, the lock-cylinder revolving within the 
stationary case and cam-ring, and the cartridge carrier-block revolving be- 
neath the half cylindrical shell which carries the hopper. Fig. 4 shows the 
frame which encases the gun, with the trunnions, breech-casing, and hopper 
for feeding the cartridges. The cartridges will, as the carrier-block chan- 
nels come successivel}'- under the hopper, drop into the channels in front of 
the locks and be kept in place by the hopper-shell. The revolution of the 
lock-cylinder carries the locks around with it and causes them to receive a 
longitudinal reciprocal motion by their ends sliding along the inclined sur- 
faces of the stationary cam. Each lock, then, one after the other, is pushed 
forward toward its barrel As the revolution of the parts keeps the locks 
in contact with the advancing side of the cam, each lock in succession closes 
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its bamil, and its long-itudiiial motion ceases, wliile it parses the flat surface 
of the cam, and then eacli slides backward from its barrel wlien constrained 
to move alonf^ the retreating- side of the cam by the corresponding cam- 
groove, and so on, each lock repeating these movements at each successiN^e 
revolution of the sliaft. 

The position of the cam relatively to the cartridge-hopper is such that 
each lock is drawn backward to its full extent wlicn it i)asses the hopper, so 
that tlie cartridges may fall into the earner in front of tlie locks. The 
exi>losion of each cartridge takes place as its proper lock passes over the 
Hat apex of the cam >Yhich resists the recoil. 

The hammer is cocked by the knob or head at its roar end coming into 
contact with a fiat rih located inside of the cam, as shown on the diagram 
at 1). This rib restrains the hammer from moving forward, while the for- 
ward movement of tlio body of the lock continues; the spiral mainspring is 
compressed until the revohition cannes the hammer-knob beyond the end of 
the cocking-rib, when tlie hammer will spring forward and strike with its 
point the center of the cartridge-head and explode the charge. The point 
in tlie revohition at which the barrels are discharged is below and at one 
side of the axis. The diagram shows the ten locks eacli in a different part 
of its cycle of action. At I the cartridge has just dropped in front of tlie 
lock, at II it has been pushed forward somewhat, at III the point of the 
cartridge has entered the barrel, at IV it is pushed nearly home, and the 
head of the hammer is retained by the cocking-rib, II, the mainspring being 
partly compressed. At V the lock has reached the flat part of the cam, the 
cartridge is pushed quite home, and the mainspring has been fully com- 
pressed by the retention of the hammer by the cocking-rib, the end of 
which is just reached by the hammer, which is about being released. At VI 
the hatnmer having been released has s[)rung forward and exploded the 
cartridge, the end of the lock or breech-plug being firmly braced against 
tlie flat surface, B, of the cam. At VII the lock has commenced to retreat, 
and at VIII it has partially withdrawn the empty cartridge-shell from the 
barrel. At IX it has completely extracted the shell, which is falling away 
from the gun. At X the lock is fully drawn back and is about to pass again 
into its fii^st position. Thus it will be seen that in the ten-barrel gun one 
revokition of the ban-els corresponds to one revolution of the locks, and 
delivers ton shots, a process which is repeated continuously so long as the 
crank is turned and the cartridges supphed. The gun can be unloaded of 
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any caitridges not fired by reIno^dng the feed-case, opening the hopper, 
and reversing the motion of the crank. The locks are made interchange- 
able and are strong and durable, but should they get out of order the guu 
is so constructed tliat any one or all of them can be, in a few moments, 
taken out and others inserted in their places^ and so the gun can be kept in 
perfect working order at all times on the field of battle. In the new model 
the mechanism of the locks has been greatly strengthened, as well as other- 
wise improved, and there are means provided for tlieir insertion and removal 
without taking oif the cascabel-plate. These means consist of the perfora- 
tion of the (hovering and back diaplu-agni in tlie outer casing, and by the 
closure of tJie apertures through botli tliese plates by a single removable 
plug, as sliown above tlio knob of the cascabel in Fig. I. This is a very 
valuable improvement, iuasmucli as tlie repairing or inspection of the locks 
is thereby greatly facilitated. The absence of one or more locks does not 
affect the working of the gun except to diminish the intensity of fire in pro- 
portion to the number of locks removed. For each lock removed, liowever, 
one unexploded cartridge ftills to tlie gj-ound at each revolution of the gun. 
Tlie gmi is encased in a frame which has trunnions, and is mounted in the 
ordinary way, like a fiold-j)iece. The screw for elevating and depressing 
the breech works in a nut attached to the trail of the carriage in the usual 
way. An automatic ti-aversing apparatus is ai)plied, by which a hmited 
angular movement in a liorizontal plane may be given to the gun, as fol- 
lows : A cylinder having a cam-groove in its peripheiy is applied to tlio 
crank-axle, and the end of a cylindrical pin enters this groove. The cyUn- 
dncal pin is attached to an arm which is connected to the elevating screw; 
when the crank is turned the cam-gi^oove travels back and forth on the 
cylindrical pin, swinging the gm from side to side through a sector of tlu-cc 
degi-ees. The pin may bo thrown out of gear with the cylinder and the 
gun be fired without swinging. The sector, covered automatically by the 
oscillator, may be changed about five degrees on each side without moving 
the trail or suspending the firing. The cases which contain the cartridges, 
and which are applied to the hopper when it is desired to feed the gun, are 
long nan'ow boxes of sheet-tin open only at the lower ends. The cross- 
section of tlie case is trapezoidal, the edge next to which the heads lie being 
much wider than the cartridge-heads, while that which receives the points of 
the balls is of the width of the ball. This form enables all the cartridges 
in the case to assume a horizontal position, because the heads of the con- 
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tigiious caitntig-es have room to roll over sliglith-, so to lio partly along- 
side of each other, while the hiill-euils are kept vertically over each other. 
For drawing of feed-ea^se see Fig. 5. Tiie supply of cartridges to the gnn 
niav also be made bv what is called the The straight feed- 

cashes each contahi forty cartridges. The feed-drum (used only witli the 
smaUer calibers) contains sixteen radial sectioiw grouped vertically about 
the axis i>f the drum^ each section Iiolding twenty cartridges, or throe hun- 
dreil and twtnitv cartritlo^es to each drum. The niunber of sections in tlu^ 
drum and tlie number of cartridges in each section may be varied. The 
drum rests vertical!)' over the liopper and feeds the cartridges automatically, 
from the several sections in succession. The principal objection to the 
drum consists in the greater nnnd^er of cartridges which it ex[)oses to an 
enemy's fire and the inferior facilities which it attbrds fV)r 2>a(;king and trails- 
porting the annnum'tioii. The stjalglit feed-cases are deemed to possess 
suj>enor advantages, and are recounnended for all calibers, 

Ul'hjhlii of the Oatlitff/ lO-horrrl ffiatfi. 



1-iuch cahbev - <^r)0 

0.75-im?h and 0.()5-hich caliber 450 

0.55-inoh caliber 400 

0.50-inch, 0.45-inely, and 0.42 -inch caliber, with long barrel 200 

Same calibers ^vlth slioi-t barrels - 13o 

Wv if/his of carrwfjes for GatUH<; lO-han cI guns, 

Futiuda. 

Cari'iage for 1-inch gun ; 

Weight of limber and box 790 

Weight of gnn -carriage 1, 152 



1V»tal 1, 942 

Pounds. 

Carriage for 0.42-iuch, 0.45-incli, and 0.50-inch guns. 

Limber complete 387 

Onn-carriage complete 326 



ToUl - 713 



Weight of empty feed-drum for 0.42 -inch-caliber gun, 25 pounds; 
weight of same filled with 400 cailridges, 60 ])ounds; weight of empty 
feed-case for 0-42-inch-caliber gun, 2 pounds 6 ounces ; weight of same 
filled witli 40 cartridges, 5 pounds 15 ounces. 

The limber for the 0.42-inch gun will hold 50 cases, or 2,000 cartiidges. 
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Aggregate weight of 0.42-inch-caliber gun, gun-carriage, limber, and 
2,000 cartridges in feed-cases, 1,210 pounds. Weight of 5,000 extra 0,42- 
inch cartridges (1,000 in a box) and 5 packing-boxes, 496 pounds, 

12-pounder Napoleon, (bronze, caliber 4.62.) ^ ^ 



Weight of gun and limber, with implements 3, 895 

Weight of ammunition in limber-box when full, (32 rounds) 497 

Weight of tarpaulin 36 

Weight of gun and limber, with ammunition packed 4, 428 

S'inch siege-howitzer. 

Foanda. 

Weight of gun-carriage and limber 3, 919 

Weight of gun 2, 614 



Total 6, 533 

There is no limber-box. 

Potinda, 

Weight of gun-can-iage and limber 3, 641 

Weiglit of gun 3, 450 



Total 7,091 

There is no limber-box. 

AMMUNITION FOR GATLING GUNS, 



The Gratling guns are designed to be served with ordinary center-fire 
metallic-case cartridges, in order that the ammunition shall be interchange- 
able with that for small arms of the same caliber. 

For the 1 -inch-caliber gun, in addition to the cartridge containing a 
single soHd projectile, a canister-cartridge has been used, containing 15 
lead balls, each weighing 141 grains, terminating in front with a one-inch 
half-round projectile weighing 1,287 grains. 

The total weight of this 1-inch canister-cartridge is 5,190 grains 

The 1-inch solid ball cartridge is made up as follows: 



Grains. 

Projectile 3, 942 

Metallic case 1, 382 

Powder 1 - 

Lubricant ^1 



Total 5, 875 

3 G G 
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No description of the ammunition for the several calibers is deemed 
necessary, except that used during the trials. 

AMMUNITION USED BY THE UOAUD. 

With the 0A24nch Gatlinfj gun. 
One trial was made with cartiidges containing two balls. In all the 
Other trials but one ball wjis used; the ammunition being known as the 
"Berdan Center-Firo Met illic Case Cavtridj^e," the weight of the component 
parts being as follows : 

0.42-incli-caliber projectile 370 

Metallic case and lubricant 163 

Powder, (Hazard^s Gatling powder No. 1) 77 

Total weight of 0.42-inch-caliber cartridge, (see Fig. 6).... 610 
With the l.OO-inch-caliher Galling gm. 
Two kinds of special canister ammunition devised by the board were 
used ; one containing 21 round lead balls and the other 18 cylindrical slugs. 
The weights of the component part*, for each, are given below : 
Spherical canister for l.OO-inch Galling gun. 

Grains. 

21 lead balls, each 0.45 inch diameter and weighing 141 grains 2,961 

Metallic case 1,413 

Powder 375 

Wads and lubricant, about 170 

Total weight of canister-cartridge with spherical ball, (see 

Fig 7) 4,919 

Cylindrical slug canister for 1,00 -inch Gatling gun. 

Grains. 

18 cylindrical slugs, each 0.45 inch diameter and 0.45 inch long and 

weighing 199 grains 3,582 

Metallic case 1,496 

Powder 375 

Wads and lubricant, about 90 

Total weight of canister-cartridge with cylindrical slugs, 

(see Fig. 8) - - 5,543 

A fewtrialswere made with a 1-incli-caliber percussion shell. (See Fig. 9.) 

With the %Anch siege-howitzer. . 
Ordinary-service canister ^ containing 48 iron balls, each 1.85 inch 
diameter and weighing 0.86 pound ; total weight of canister, 53 J pounds. 
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Spherical case No. 1, containing 486 lead balls, each 0.69 inch diameter 
and weighing 14 to the pound; total weight of one case-shot, fixed, 5 9 J pounds. 

Spherical case No, 2, containing 470 lead balls, 14 to the pound; weight, 
fixed, 60 pounds 3 ounces. 

Special canister No. 1, devised by the board, containing 208 lead balls 
0.977 inch diameter, (5 to the pound;) total weight of canister, 54 pounds. 

Special canister No. 2, devised by the board, containing 440 lead balls 
0.75 inch diameter, (11 to the pound;) total weight of canister, 54 pounds. 

With the 12-2)omder Napoleon gxm. 

Special canister, devised by the board, containing 121 lead balls 0.75 
inch diameter, (11 to the pound;) total weight of canister, 14 J pounds. 

Spherical case^ coTitaining 82 lead, balls, each 0.69 inch diameter and 
weigliing 14 to the pound; total weight of one case-shot, fixed, 14.7 pound^j. 

With the ^\'inch caliher rifle. 

Service-shrapnel, (with Schenkl percussion-fuse,) containing 168 lead 
balls 0.69-inch diameter, weighing 14 to the pound ; total weight of case- 
shot, 32 pounds. 

The Borraann fuse was used during the first trials, with the spherical 
case, from both the 8-inch howitzer and the 12-pounder Napoleon gun. 
During tlie last experiments the ordinary paper-fiise was used. 

SYNOPSIS OP PREVIOUS EEPORTS AND COMPETITIVE TRIALS WITH THE GAT- 
LING GUN. 

^^Iteport on Gatlinffs improved hattery-gun^^^ made hy Lieut. I. W. Maclay, First 
Artillery y Washington arsenaly January 20, 1865, giving a description of 

the A'harreled OlyS-inch gun. 

[The trials were for accuracy at 100, 300, and 500 yarrls, also for rapidit^r of firiug aud peuetration. Tar- 
get -was 10 feet by 10 feet.] 
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Twenty shota fired in eight seconds. 


300 


20 


20 


Penetration at 300 yards through eleven inches of 
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pine, (probably white pine.) 



"In the event of one barrel or lock beconiing- disabled the gun is still 
efficient, as was proved by continuing the tiials after one barrel had burst. 
All tlie parts of the gun worked well.'^ 

"The gun certainly possesses the advantages of rapidity and accuracy." 
"There is no escape of gas, but, Hke all fire-arms, there is a recoil." 
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Geneml siig^stions in regard to the twist nud iloptli of the grooves, also as 
to tlie weight of the carriage. (Second report hy the same officer, March 9, 
1865, containing a partial description of the 6-barroled Gatling gun.) 

^^liepoi t on the GatUnff yepeatimj-fjun^'' made hj Bvt. Lieut Col D. //. Buelf 
United States Ordnariee^ Frankfordarseiml, March 16, 186G, eontaininy a 
record of the firintf of the l-ineh GatUng gun^ smooth-bore, with cankter. 



RenmrkH. 



Turtret 35^ foot by 15 fwX, itiadu of inclt piue boards. 

About !25 per cent, faiUnl to ponetrato the target. 
AlK)ut 50 por cont. failed to penetrate tho target. 

" The gnu worked smootlily in all its parts; the cartridges were fed 
and the cases thrown out with ease and certainty." '*Out of 342 cartridges 
there were but 4 failures/' 

Report of the competitive trials of the Gatling l-inch caliber rifled gun 
and the 2^-poHnder flanh-defense Iwwitzer,^' made by Bvt Lieut Cot T, 
G. Baylor, United States Ordnance, at Fortress Monroe arsencd, Jtdy 14, 
186g. — <*l consider it a superior ann to the 24-pounder howitzer for flank- 
defense, as from 80 to 100 buck-and-hall cartridges can be fired in 1 minute 
and 30 seconds, being a discharge of 1,200 to 1,600 projectiles, while from 
the 24-pounder only 4 rounds, giving for canister 1J>2 and for case-shot 700 
projectiles in the same time." 

"The machinery of this gun is simple and strong ; I do not think it likely 
to get out of order." "The size of tho bore might be increased to advantage." 
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Firing solid shot. Target 24 feet by 6 feet. 
Firiug solid shot. Target 12 feet by 12 feet. 
Firing solid shot. Target 12 feet by 12 feet. 
Firing canister. Target 48 feet by 6 feet. 
Firing canister. Target 48 feet by fi feet. 
Firiug canister. Target 48 feet by 6 feet. 
Firing canister. Target 48 feet by 6 feet. 
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" Report of the trials with the center-fire cartridf/e m the GatUng gufij' 
made by Bvt. Limit. Col S. V. Benet, United States Ordnance, at Frankford 
arsenal, November 10, 1866. — *^The firing was an entire success; the work- 
ing of the gun was perfect" "I consider that the center-fire ammgement 
and the use of the center-fire cartridges add 100 per cent, to the value 
and efKciency of the gun." 

" Report on certain defects in the GatUng gm^'' made hj Lieut J 
G. Butler^ United States Ordnance, at Leavenworth arsenal, October 2, 
1867, calling attention to the fact that the "barrels were successively dis- 
charged before tliey had fairly cleared the front transverse bar of the gun- 
frame, and that it was not the undermost barrel that fii-ed," and suggests 
certain changes so as to cause the fuing to take place when the barrel is at 
a lower position. 

Report on the Gatling gunj'' made by Lieut. C, E, Button, United 
States Ordnance, at Watervliet arsenal, October 12, 1867, giving the re- 
sults of the trials for the purpose of "ascertaining at what precise point 
in the revolution of the barrels the fire is delivered when turned very 
slowly, and how much alteration takes place in the relative position of that 
point when turned rapidly," stating that in slow firing the ball from tlie 
inch-gun clears the bar by 3-16 of an inch, and that of the ^-inch gun by 
1-6 inch ; a more rapid motion causes the firing to take place at a lower 
point 

General Hagner, United States Ordnance, in the letter transmitting the 
above report, suggests certain changes in the mechanism of the gun so as 
to cause each barrel to deliver its fire when in its lowest position, 

''Report on the Gatling gun,'' hy Alfred Gihhs, major of Seventh 
Cavalry, Fort Leavenworth, March 16, 1868, considering "the carriage, 
limbers, and caissons vastly too heavy for the weight they are intended to 
carry," and suggesting lighter ones ; stating that the lateral position of the 
firing-barrel causes a deflection in the line of fire in rapid firing, and also 
calling attention to the "slugging of the balls on the front transverse bar." 

Report on the Gatling gun,'' made hy Bvt Brig. Gen, P, Y. Hagner, 
United States Ordnance, Waterviet arsenal, April 3, 1868, being a reply to the 
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report of Major Gibbs, Seventh Cavahy, and consiileriu^,^ the carriage, 
sufficiently light. 

" livpori on GatUm) (/nn,^^ made Bvt, Col. J, G. Benton^ United States 
Oi'dmimr, Jlarffhrd, July o, 1871, being an inspectiou-repoi-t, and contains a 
deseri|)tion of the new " (h-mn-feod/* 

llepoft of tanfet-pravtke with the l-inch GaiUntj (jmC^ at the AriiUer if School 
at Fortrrms Monroe for the summer of 1871, made by Bvt. Maj. Gen. 
William F. Bar r if, colonel Second Arfdlcrt/. 



z: o <y 

^ ; Projectiles. ; 3 ^ 

tS I ' 5^* 2 

200 Solid shot 100 

300 ' Solid shot 100 

400 Solid shot i 100 

r>00 Solid shot 100 

600 I Solid shot 100 

200 Canister ' 100 
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Kciuui'ks. 



Tarj^nt () feet by (> fcrt. 

Kate of tiro: 70 to HO shots pe,r ininutft. 



Tho canister is apparently worthless beyond 200 
yards; at 200 yards it is not very effective; at 150 
yards there are many hlta, but the pellets are too 
liji;ht to be valuable. 



Report of tarf)et-practice with the ^-iuch G ailing gmf at the Artil- 
lery School at Fortress Monroe^ Va,, Fehruanj 11, 1873, made under the 
direction of Bvt. Maj. Gen. W. F. Barry, colonel Second Artillery, 
liauge, 900 yards ; target, 24 feet by i) feet ; projectile, solid shot ; number 
of rounds fired, 555 ; number of hits, 41 ; with the feed-diiini 400 shots 
were fired in 1 minute and 10 seconds, witli two instances of a cai'tridgo 
fouling and causing delay. 

Report on the me of the feed^dnim with the Gatling gun^"^ m,ade hy 
Bvt. Maj. Gen. William F. Barrg, Artillery School^ Fortress Monroe, Juhj 8, 
1873. — ^'I consider a feed-drum of some sort to be a most useful, perhaps 
essentiul, appendage to tlie J -inch Gatling gun also suggests certain im- 
provements in tlie drum. 

Report ( dated Octoher 2**, 1870 J of experiments with the Mordigny mitrail- 
tear and Gatling gim^'^ at Shoehuryness^ En{fland., in August and September^ 
1870. — In the following experiments, the iirst was : " Firing against time (two 
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minutes) at a line of targets 9 feet by 9 feet, representing 90 cavalry or 150 
infantry " The second, firing five rounds deliberately ; target same as be- 
fore. The third, at 1,200 and 1,400 yards, *^firing against time, (two min- 
utes,) at a column of targets 9 feet by 9 feet, representing 90 infantry 
divided into three companies, 20 yards apart." At 2,070 yards the ^same 
targets were arranged to represent 36' cavalry or 45 infantry, divided into 
3 troops or companies, 20 yards apart, firing as before. At 2,100 yards, 
firing at a line of the same targets representing 30 cavalry or 50 infantry. 
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riRST KXPERIKERT. 

MitrnlUenr 

OatltDg gan, 0,i9 inch 

lS-p<nmde^ field-gun, B. . 

Do 

Do 

S-poundor field-gnn, M.I1.B., 

Do 

Martini-Henry rifle 

Bntder rifle 

Oatling gnn, 1 inch 

SECOND BXPKBIM£NT. 



MJtrailleur 

Oatling gnu, 0.4S inch 

19-poQnder fteld-gua, B. L. R 

DO 

9-poander field-gun M. L, R . 

Do 

MartlDi-Henrj rifle 

Bolder rifle 



THIRT> EXPKIUMKNT. 



Mitrallleur 

Gatling gun, 0.42 inch 

Oatling gan, 0,65 Inch , 

Oatling gun, 1 inch 

IS-poonder fl«ld-gnn, B. L. R 

Do 

9-pounder fiold-gan 

Do 



ProJectUc. 



37 aoUd shot .... 
Single BoUd tbot ■ 
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Case ■ 

Shrapnel 
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do 
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37 solid shot ..... 
Single solid shot. 

Ca»« 

Shrapnel 
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Shrapnel 

Single aoUd shot . 
do 
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FOURTH EXPERIMENT 



Firing at 134 dummies, placed in loose order on uneven ground, repre- 
senting broken infantry retiring. The left of line wa« thrown back ; front, 
98 yards; average depth^ 35 yards.. Firing from three positions of un- 
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known range, the distance being judged by the officers in command. In 

the fiekl-guns shrapnel only was used. 
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Result of a competitive trkd hettoeen the Montiffny mitralllem and Gatling gm, 
0.42 inch, at a row of ten 9 feet hy 9 feet targets. 



At 600 yards, 720 rounds from each, deliberately. 
Mitrailleur; time, 4 minutes; hits, 538. 
Gathng gun: time, 3 minutes 31 seconds; hits, 618. 
At 800 yards, 555 rounds from each, deliberately. 
Mitrailleur: time, 3 minutes 8 seconds; hits, 292. 
Gath'ng gun : time, 2 minutes 26 seconds ; bits, 439. 
In the four experiments above given — 

The G^atling gun, 0.42 inch, weighing 3 cwt, expended 492 pounds of 
ammunition and scored 2,803 hits. 

The mitrailleur, weigliing 3 cwt., expended 472 pounds of ammunition 
and scored 1,708 hits. 

The 12-pounder B. L., weighing 8 cwt, expended 1,232.5 pounds of 
ammunition and scored 2,286 hits. 

The 9-pounder M. L., weighing 8 cwt, expended 1,013 pounds of 
ammunition and scored 2,207 liits. 

Five sets of single targets, 9 feet by 9 feet, six in ea^h row, represent- 
ing cavalry and infantry at unknown distances, not less than 1,000 yards. 

Twelve-pounder B. L. R. : shrapnel ; 5 rounds ; hits, 4. 

Nine-pounder M. L. R: shrapnel ; 5 rounds ; liits, 44. 

Gatling gun, 1 inch: solid shot; 270 rounds; hits, 16. 

Mitrailleur: 37 solid shot; 10 rounds; hits 3. 
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Martini-Henry rifle : 182 rounds; hits, 17. 

Against time, (2 minutes,) at 800 yards ; 3 rows of 45 feet by 9 feet 
targets, 15 yards apart, representing columns of infantry and cavalry. 

12-pounder B. L. R.: segment; percussion fuse; 6 rounds, hits 496. 
9-pounder M. L, R: shrapnel; percussion fuse; 7 rounds, hits 254. 

Mitrailleur: 37 solid shot; 11 rounds; hits 81. 

Gratling gun, 0.42-inch: single solid shot; rounds 82; hits 191. 

The Gatling gun " worked stiffly and fire checked twice by cartridge 
jamming." 

Extracts from the report furnishing the foregoing data, 

"October 28, 1870. 
»*»•«»»* 

"The particular points for which the committee claim the superiority 
of the Gatling gun over the Montigny are as follows : 

" 1st. Greater destructive effect, owing to the rapidity with which it can 
be fired. 

"2d. Greater command of range; the Montigny system being neces- 
sarily restricted to small calibers, whereas the Gatling is equally adapted to 
large as to small calibers, 

"3d. The Gatling gun, so far as the experience of the conrndttee goes, 
is capable of being worked by fewer men than the Montigny. 

"4th. Greater strength and simplicity of mechanism. 

" 5th. Greater facility of repair, the locks of the GatHng being remova- 
ble, and easily replaced in a few minutes if out of order or otherwise injured; 
whereas with the Montigny mechanism a similar accident renders the gun, 
for the time, unserviceable. 

" 6th. The greater demoralizing effect produced by the continuity of 
fire of the Gatling as compared with that of the Montigny. 

" 7 th. The drum arrangement affords a better means of carrying the 
ammunition uninjured than the plan proposed by Major Fosbery for the 
Montigny. 
4 a a 
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*' The results of the recent uuiuiry have fully niitisded the caiuiiuttee of 
the expediency of introducing a certiuu proportion of tlieKse nuicliine-guns, 
to act iisi auxiliaries to the other avim of the service, and, of the several 
de?>igns which have been submitted for their consideration, including those 
that have been under trial, they are pei-suaded that the Gatling gun is the 
best adapted to meet all luilitiuy requirements. 

"To assist in defending such positions as villages, field entrencluuents, 
the committee feel satisfied that the small Gatling would be found 
invaluable. 

'^For the defense of caponni^res for covering the approach to bridges 
or teteS'de-jmd, for defending a breach, and for employment in advanced 
trenches or in field-works where eccmomy of space is of the utmost impor- 
tance^ the same sized Gatling would uuque4*tionably be a most effective 
weapon. 

"For naval purposes, the small Gatling would appai'ently be well 
adapted for use in tlie tops of vessels of war, to clear the enemy's decks or 
open ports; while for gim-boats that carry only one heav}^ gun, and for 
boat operations, tlie medium sized Gatling would be most effective in cover- 
ing the landing of troops or for service u{) close rivers. 

" The committee are also impressed with the efJect produced by the 
medium sized Gatling 0.65-inch caliber, at long ranges, as compared with 
that of a field-gun, but looking to the weight of ammunition required to pro- 
duce this effect, and to the exceptional conditions under which the larger 
Gatling could be used with advantage in the field, they are satisfied that a 
gun is far preferable at long ranges, and consequently they do not recom- 
mend the introduction of the larger description of Gatling for land service. 

" In advocating the infroduction of the small Gatling- gun, the com- 
mittee wish it to be distinctly understood that they do not for a moment con- 
template their supplanting or displacing a single field-gun, the proportions 
of which have been laid down by the best military authorities as indispen- 
sable for an army in the field. 

"The characteristics of the two weapons are essentially different. Ex- 
cept against an enemy in the open field, the fire of a mitrailleur is compara- 
tively worthless, whereas artillery-fire will search out an enemy firom almost 
any position, whether covered by trees, brushwood, eai-thworks, or houses, 
and at distances far beyond the range of a miti-ailleur ; but in the open field 
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and at distances up to 1,200 yards, there is reason to beKeve that the latter 
will be found the more destructive, owing to the rapidity ^nd continuity of 
its fire. • * * * • * 

"We have the honor to be, air, your obedient servants, 

"E. WRAY, 

" Colonel E, A.y President 
"F. A. FOLEY, 

Captain E. N, 
'^a. SHAW, 

''Colonel R, A. 
"H. C. FLETCHER, 

Lieut Col. Scots Fusilier Guards. 
*'FRED. BEAUMONT, 
Captain E. K 
*'W. H, NOBLE, 

" Captain E. A. 
*'H. HEYMAN, 

Lieutenant-Colonel, Secretary. 
"The DiEECTOB OF Artillery, War-Office, FaU-MaUJ^ 

The following extracts are taken from the ^Second Report of tie (Eng- 
lish) Special Committee on MitraiUeurs" dated November 28^ 1871, the 0.65-^ 
inch-caliber Gatling gun being under consideration : 

"The committee consider that, in addition to its employment on board 
ships of war, as already recommended, a gun of this caliber would be found 
excessively useful for the defense of coast-batteries against the attack of 
boats or for assisting in keeping down the fire of ships, engaging forts at 
close quarters, or attempting to force a passage by pouring an incessant fire 
into their ports. Such Gatlings, well served, would effectually put a stop* 
to any attempt at landing, and would be more reliable at short range than^ 
field-guns. 

"With regard to the small GratUng gun of 0.45 inch: The proper rdle 
for a gun of this caliber and power appears to the committee to be the de- 
fense of intrenched positions and villages, or for covering roads, defiles, 
bridges, or other narrow places along which an enemy may be expected to 
pass. 

"Looking to the uncertainty of shell-fire, even with the best percussion 
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or time-fuses, there can be little doubt a body of troops having to advance 
to the attack of an entrenched position, over amj distance within 1,200 ^ards^ 
would snffer far more from Gatling guns delivering* an inces&ant and wide- 
spread fire of the deadliest mitmille than from field-guna 

**The committee are unanimously of opinion that a proportion of Gal- 
ling guns, worked by the artillery and not exceeding the weight recom- 
fliended in their report of 14 3. '70^viz, 18 cwt---8hould accompany every 
army in the field, for the specific purposes above detailed, and that they 
should be kept with the reserves for the express pui-pose of increasing in- 
fantry-fire at critical moments, in precisely the same way that guns of posi- 
tion are used for strengthening the fire of the field-artillery. 

*'As a rule, niitrailleurs ("Gatling guns") should invariably be so en- 
trenched as to bid defiance to the fire of field-guns, and be kept masked 
tintil the attack is fully developed and the enemy well within effective range, 
Tliey should be provided with Nolan's range-finders. 

"The committee do not share in the apprehension that great inconve- 
nience would be caused to an army in the field by the addition to the re- 
serves of a limited number of Gatling guns drawn by two horses each. The 
result of their experiments show them that, in proportion to the weight of 
ammunition to be carried, the destructive effect against troops in the open 
field of the small Gatling gun, at ranges witUn 1,400 yards^ is nearly three 
times that of the 9-pounder rifled M. L. field-gun, and there is every 
reason to expect that this so-called * small Gatling^ can be so materially 
reduced in weight, without detriment to its power and efficiency as to bring 
it, with its carriage and ammunition, within the powers of a single English 
cart-horse, thus further lessening the objection to it as inconveniently in- 
creasing the impedimenta of an army. 

"The committee are decidedly averse to the employment of mitrailleurs 
for advancing with infantry, or indeed for attacking in any form, except 
when the enemy is provided with an inferior artillery or no artillery at all. 

"An exception should be made in the case of mountain-batteries, for 
which the 0.45-inch Gatling gun, reduced in weight to 150 pounds, to fire 
from a tripod, seems eminently adapted as an adjunct to guns notoriously 
weak in their shrapnel and canister fire. This tripod Gatling gun may like- 
wise prove useful in the tops of ships. In the present stage of the inquiry 
as regards the employment of the larger kinds of mitrailleurs under experi- 
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ment in Russia and Austria, the committee recommend no trials, being in- 
clined to doubt if they will ever be found so effective for working with cav- 
alry as the horse-artillery gun, 

**The committee think either description of Gratling gun would be found 
invaluable at a siege for purposes of defense on both sides ; for the be- 
siegers, in repelling sorties, in protecting the advanced works, particularly 
at night, or in assisting to keep down the fire of the place ; on the part of 
the garrison, for sweeping the ditcher, defending a breach, or for close 
fighting of any kind. 

"In coming to the above conclusions, the committee have given full 
weight to the opinions of officers, foreign as well as British, who have had 
experience of the mitrailleur in the late war, and they have not overlooked 
the fact reported by Major-General Walker, in his letter dated Berlin, 4. 10, 
^71, that a very large majority of the officers of the Gemian army who 
have been consulted on the suVjject are against the introduction of the mitrail- 
leur as a field-gun. With reference to tliese opinions, the committee would 
call attention to the following circumstances: 

"1. That the Gatling gun was very little used by the French. 

"2. That the French mitrailleur was almost as heavy, and required as 
many men and horses, as the French field-gun. 

**3. That the French appear, by all accounts, to have used their roi- 
trailleurs with little judgment ; firing them into all sorts of cover, at very 
long ranges, and without any special means of ascertaining the distances. 
They seem also to have frequently neglected the precaution of covering 
their mitrailleurs, either naturally or artificially, thus laying them open to 
destruction by the German artillery. 

"4. That the Germans had no opportunity of testing the merits of 
mitrailleurs for defensive purposes, having almost invariably acted on the 
offensive. 

"5. That the Gei'mans tave no necessity fot considering the question 
of introducing these weapons, being already well provided with a very 
large number of French mitrailleurs, which, having recently been tried at 
Berlin, in comparison with Montigny and Gatling mitrailleurs, have been 
unanimously pronounced superiof to eithei*. 

"With regard to the question of protecting the small Gatling with a 
light iron shield, the committee reserve their opinion until the pattern-gun 
has been tried.'* 
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A trial of the 0.50-lnch-caliber Gatling gun (old model) was made at 
Fort Madison, near Annapolis, Md., October 23, 24, and 25, 1873, under the 
supei*vision of Lieut. Commander J. D. Marvin, United States Navy, during 
which 100,000 United States center-fire cartridges were fired to test the 
(quality of the carti-idges and the durability of tlie gun. The cartridges 
were made by the United Sfcites cartridge factory at Lowell, Mass. The 
official report of these trials iiimishes the following infoimation: 

*' October 23, 10.33 a. ni., commenced firing in the. presence of Chief 
of Bureau of Ordnance and others* Ten dinims^ each holding 400 car- 
tridges, (making 4,000,) were fired rapidly, occupying in actual time of 
firing ten minutes and forty-eight seconds. The firing was then discon- 
tinued to witness experimental firing of the 15-inch-caIiber heavy gun. 
The firing of the Gatling gun was resumed in the afternoon, when some 
28,000 cartridges were fired. Commenced firing at 8.50 a. m., October 24, 
the gun having been cleaned. One hundred and fifty-nine drums, of 400 
cartridges each, making a total of 63, GOO caiiridges, were fired without 
stopping to wipe out or clean the barrels. At the close of the firing, which 
extended over a period of five hours and fifty-seven minutes, although the 
actual time of firing was less than four hours, the barrels were not foul to 
any extent ; in proof of wliich a very good target was made at 300 yards 
range before cleaning the barrels. On the 25th day of October the remain- 
der of the 100,000 cartridges were fired. The cartridges used in these trials 
contained a solid shot weighing 450 grains and a powder charge of 70 
grains, being the service- charge for the 0.50-ineh-caliber small-arms." 

The report says: *'Tlie working of the gun throughout this severe trial 
was eminently satisfactory, no derangements of any importance whatever 
occurring." 

The report also says that "ten drums (4,000) in rapid succession are, 
I think, as many as can be safely fired, for after that number of discharges 
the chambers of the barrels are at a temperature which, by the color test, is 
above 500 degrees Fahrenheit, a point which, it seems to me, endangers the 
fulminate in the cartridge within the open diaphragm of the drum. With the 
use of water, as practiced on the afternoon of the first and throughout the 
whole of the second day*s trial, firing might with perfect safety proceed 
indefinitely, and at the most rapid rate possible." 
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The water was supplied by a watering-pot, requiring an additional 
man, but the report suggests the use of a receiver and siphon rose-head, by 
which the necessity of an additional man would be obviated* 

DISCUSSION AND COMPARISON OF RESULTS. 

1. The board liave deemed it desirable to place a somewhat liberal 
construction upon the phraseology of the act of Congress under which they 
were appointed to conduct the trials herein recorded. The law, as well as 
the order appointing the board, provides for " experiments and tests of two 
Gatling guns of large caliber for flank defense of fortifications," leaving to 
be decided by others what calibers should be tried, and also whether the 
experiments should be conducted with special reference to permanent works 
only, or should embrace detached field-fortifications and entrenched lines. 
The intention has been to make the tests suflficiently comprehensive to 
justify an expression of opinion as to the value of the Gatling gun for flank- 
ing purposes generally, in all kinds of works strengthened by flanks, whether 
requiring, under existing practices, an artillery annament or otherwise. 

The lines of defense in our permanent works are, with one or two 
exceptions, comparatively short. In works having- high counterscarp w^alls 
and deep ditches, the effective fire of the casemated flanking"-guns is neces- 
sarily restricted to sweeping the ditch; in others, where the counterscarp is 
comparatively low, it can easily protect the terreplein of the covered way 
and reach the crest of the glacis, while in exceptional cases even the 
approaches to the work for some distance can be reached and commanded 
from the flank casemates with, slightly curved, fire delivered over the glacis. 

In a few works, indeed, having neither counterscarp nor glacis, the flank- 
ing-guns have an unobstructed view of the approaches. 

In order to flank the ditches only, ranges exceeding 200 yards will 
seldom be necessary, and an increase of 50 yards will, in most cases, attain 
and sweep the covered way. 

Whenever the approaches to a permanent work can be seen or reached 
from the flank-casemateSj the latter should of course be armed with guns 
having as long a range as the case requires, provided their eflectiveness for 
flanking purposes at short ranges is not impaired thereby; one essential con- 
dition of such effectiveness being the capacity to deliver a rapid and intense 
fire at the critical moment. 

The lengths of the lines of defense, or the range for flanking-guns, in 
some of our permanent works are given below. 
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Fort Warren, Boston Harbor, l\lassiichu8etts, has ctisemated flanks; the 
greatest range which the flanking-gnns have to attiiin is 100 yards. 

Foi-t Independence, Boston Harbor, Massachusetts, also has casematod 
flanks; but tlu^re being no c<ninterscari) wall to intercept the fire, fianking- 
guns of long range are applicable. 

In the fort at ClarkV Point, Xew Bedford, Massachusetts, the flankhig- 
guns would attain the opposite countei-scarp with a range of 84 yards. 

The fort at Sandy Hook, New York Harbor, if completed substantially 
according to the official plan, will have lines of defense on its longest front 
equal to 267 yards. 

Fort Tompkins, New York Harbor, has caseniated counterscarp gal- 
leries for defending the ditch, the longest range for flanking-guus being 136 
yards. 

Fort Wadsworth, New York Harbor, has casemated flanks, the longest 
front being the gorge, where the range to the opposite counterscarp is 165 
yards. 

Fortress Monroe, Virginia, Is partially casemated ; the longest range 
for the flanking'guns, in order to reach the opposite counterscarp, is 208 
yards. 

Some of the flank-casemates see over the countei'scarp and command 
the approaches, and might advantageously be armed with long-range flank- 
ing-guns. 

Fort Pulaski, Georgia, has casemated flanks on the gorge-face, to pro- 
tect the bridge over the ditch ; distance from flanks to opposite counterscarp, 

168 yards. 

Fort Clinch, Amelia Island, Florida, has casemated flanks; longest range, 
to the crest of the glacis, 191 yards. 

This brief list comprises works as unlike each other in relief and gen- 
eral design as the entire catalogue of permanent fortifications designed for 
the defense of our coast affords. In some, like Fort Wadsworth, the 
heavy guns, as wxll as those for flank-defense, are arranged tier above tier, 
thus concentrating a large armament upon a small area; in others, like 
Fortress Monroe, the work covers a large space and delivers but one tier of 
fire from heavy guns. We have not, probably, half a dozen works, either 
completed, under construction, or projected, having lines of defense exceed- 
ing 200 yards in length; and although there are quite a number in which 
suitable guns in the flank-casemates could command the approaches for a 



much greater distance, the iiecestiity for far-reaching flankiug-guns in these 
cases is not deemed imperative, for tlie reason that the terrepleins of the 
flanks carry heavy guns, mounted en barbette, available for the longer 
ranges. There would seem, therefore, to be no existing reasou for the sub- 
stitution of long-range for short-range guns in the casemated flanks of our 
})ermanent works, unless we shall secure thereby a more intense fire at short 
range than we now possess, and that, too, wthout sacnficing any essential 
feature of the existing method of flank-defense by howitzers. One feature 
of the defense by howitzers is their capability of throwing shells. These 
are sometimes necessary for sweeping away temporary works improvised 
by WW enemy's coluiTiu, to cover their approa(;li, espec^ially in crossing the 
dit<*Ji in an open assault. Wherl the barbette-guns can be relied upon for 
tliis purpose, the necessity for retaining shell-guns only in the ilaiik-case- 
inates is not obvious. In the general case, however, as preliminary to any 
(>j)en assault t^xcept a coap-de-main, either the barbette-fire of the besieged 
is destroyed or aiTangements are made to keep it subdued or silent during 
the critical period of the attack. 

2. In field-fortifications, whether the guns for flank-defense are arranged 
to fire through open embrasures between merlons or otherwise, they gener- 
ally command the approaches for a considerable distance ; and a gun that 
can deliver a rapid and intense fire, effective at both long and short ranges, 
is very desirable. Indeed j their power to attain an enemy's column at a long 
distance obviates, in a measure, proportional to their efficiency, the necessity 
for using shell-guns, or any other flanking-guns, at close range. The same 
is true not only of a line or lines of detached field-works located in such 
defensive relations to each other that the guns of one work flank the faces 
and sweep the approaches of those adjacent to or in advance of it, but also 
of continuous lines of intrenchments, with salient points, at intervals armed 
with artillery to defend the approaches and flank the retired portions* 
Under these circumstances ranges for flanking-guns of 1,000, 1,2(^0, or even 
1,400 yards are not deemed excessive; and the gun that can deliver the 
most effective fire against troops at these distances must be regarded as the 
best, other things, including efficiency at short ranges, being equal. If, in 
addition, this hypothetical gun shall have proved itself capable not only of 
delivering but of maintaining uninterruptedly for hours a most destructive fire 
at all distances, indifferently, from fifty yards up to and beyond a mile, a 
power conspicuously absent in our present service ordnance, its introduction 
5 G G 
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inti» the annameut of our fortifications, as an auxiliary, would seem to be nu 
obvious necessity. The Gatling gun in such an arni, and is, beyond question, 
well adapted to the purposes ot* tlank-defense at both long and short ranges. 

,-5. The 0.42-in(*h or 0.45-iueh ('aliber Gatling gun can easily fire 400 
rounds ])er minute continuously for hours, with the necessary i-eliefs at the 
crank. The LOO-inch-caliber Gatling gun can fire 165 to KU) shots per 
minute, but requires more fre<puMit reliefs at the crank than the smaller 
calibei*s. 

4. I{(\stdts af 150 t/(mls. 

Civuvjw targ4't y feet hif;Ii by 4r> feet v,■'n\i^. Ham on trial : i),4t>-iin'l)-culil)fr (Jutliii}; Kun ; l.OO-ineh-cal- 
iber C.ntUu^ gun ; 4.J>'2-iiutli-<>rtliber brotizr gun, 1'2-poinnlei Napoleon ; 40 Springtield l ilies, 0.4rvia(;h 
caliber. 



Tiie 0.4a-incb-eainx»r GaMiiig giin, tiring «oIi<l sbot; time, 1 minute JJUA wcoiiils. 



I Nuutbtii- of 
ahota fired. 

(»ur> 



Nunilx'r of 
51)4 



Number of Number of 
balls imnl. hita. 



Tbo l5j-|Knnitler Napotoou giiu, filing six rounds of double special ciuiistor, each 
canister containing twelve leiul balls three-quarters of an inch iu diameter; 
time, 1 minute 'M seconds 



1,452 
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In tl^is instance the Gatling gun, if the firing had been continued with 
tlie same ratio of hits up to one minute thirty-four seconds, (the time occu- 
pied in firing six rounds from the Napoleon,) would have put 633 shots 
througli the target ; and it would, moreover, have been by far the most 
effective weapon of the two agaitist troops on account of the greatly 
superior penetration attained with it, the canister-balls passing through but 
three thicknesses of one-inch yellow-pine boards, while the shots from the 
Gatling gmi penetrated six thicknesses. Tlie killing and disabling effects 
of a projectile in a column of troops is, within certain undefined limits, pro 
portional to its penetrating power. 



The 1.00-inch- caliber Gatling gun, firing canister containing twenty-one lead 
balls, each ball 0.45 inch diamf^ter cand weighing 144 grains ; 255 rounds firedj 
time, 1 minute 29i seconds 

40 Springfield rifles, firing 1 minute 30 seconds 



Narabcr of 
balls fired. 



6, 355 
614 



Number of 
hits. 



1, 595 
428 
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The canister-projectiles here use<i, altliougli giving a large number of 
hits in a brief time, are not considered effective, on account of the smallness 
of the balls and their slig-ht penetration. The maximum penetration for 
direct hits is scarcely one 1-incli yellow-pine board. It will be seen below 
that at 200 yards, (a suitable range for canister,) the penetration is less than 
half an inch. The disabling effects of these projectiles against any kind of 
troops would be insignificant in comparison with those produced by the 
solid shot trora the 0.42 -inch or 0.45-inch caliber Gatling gun, or even by 
the special-canister from the 1 2-pounder Napoleon gun, or the 8-inch siege- 
howitzer, fit the sa,me range. 



Penetratum at 150 ycmh. 

Into l-inoh yoUow-pine boards, separated by l-iucli inter valu. 



Maximum. 



0.42-inch-caliber Gatliug guu | 

l.OO-inoli-callber GntliDg round canister, 0.45 inch 
diameter 

13-poiindor Napoleon lead canlBter, 0.75 inch diam- 
eter 

8-inch howitzer canister. 0.75 inch diameter 

8-inch howitzer canister, 0.97 inch diameter 



1 board. 



3 boards, fnll. 

3 boards 

3 boards, full. 



Minimum. 



2 boards. 

1 board . . 

2 boards. 



General. 



6 to 7 boards. 
1 board. 

3 boards. 

3 boards. 
3 boards. 



5. Eestdts at 200 yards. 

Canvas target 9 feet high by 45 feet wide. Guns on trial : 0.42-ineh-calibor Oatling gun ; 1.00 -inch- 
caliber Gatling gun; 4.62-incli bronze gnn, 12-pounder, Napoleon; 8-iuch siege-howitsser ; 40 
Springfield rides, caliber 0.45 inch. 





Number of 
shots fired. 


Number of 
hits. 


0.4d-inch-oallber Gatling gnn, firing eolid e^hot, (Lowell projectile;) time, 1 

minute 29f seconds ; first trial. 
0.42-inch-calibor Gatling gun, firing solid shot, (Lowell projectile ;) time, 1 
minute 29^ seconds second trial. 


637 

550 


618 
630 




Number of 
slugs fired. 




1.00-inch-caliber Gatling guu, firing canister containing 18 cylindrical slugs, 
each 0.45 inch diameter by 0.45 inch long and weighing 199 grains ; 213 
rounds ; time;» 1 minnte 29^ seconds. 


3,834 


846 



i N I) 111 her of i 
i huWs VivfAl. I 



Ntiiulitii- of 



l.DO-iiM'Ii-oalilH'r (i.-^tlinf;- ^nn, {'wiuj* rrtiiistt'i-, (aescrihwl in tlio foivjjoiii;? 

jiaraijrrjiph , ) '2'.iO roiiuils I'ihmI. 
I'>-pi>uiHU»r XupohHJH, {4.0*^-inc»i villi ln'i',) liiiiiK double specirtl caniMtiM', t-iu h 

oontiiiniug h-nd biills, t>.7r> iiicli (lhuiu;ter; iimiibt-f of tloiibl« rtmmls.U; 

lime, I luiiutte llo soootuLs. 
8-iui:h siej;e-bowttx6i-, tiring single sfrvito-cjmister loiitniiiing 48 iron balls 

l.i*'y inch iliaiiivtor; number of roniuls tired, 4; time, 1 iiuiiiite ;^^ seconds. 
!^-itKlj sio^o fiowilzer, firiiijj; single special euiiistei' containing lend Italls 

0.977 inch diameter; iiciiiibt'r at iouxiHh tired, 4 ; tiint), '-i m\uuttfs li son- 

onds. 

8-ituih sit'gc-howitzor. (iriiig singUi sptu-ial (innister containing 441) lead balls 
0.75 inch diunu^ter ; number of rounds lired, 4; time, 1 minute SiUi siJcouds. 

H-ineh stego-liowitzer, liring double special ciinister. each cuntaiuing 440 Icm\ 
balls 0.75 iueb diameter ; 4 rounds tin'd deliberately, 

40 Springtield litles, caliber OA'y ; time, 1 minute 'M Heeouds 

40 Springtield rillos, tired deliberately in ;j uiiuutes seconds 



' i 

i,4r>ii 1 

! 

1,700 I 

! 

! 

001 \ 

mo ^ 



1,172 



r»70 

l,4t« 

4'M 



PvuHmfhm at 200 ynrth into X-huh tfcUotv-pmc hoar(l% srpamtetl hi/ \-in<h 

infeiraf. 



Maximuin. 



0.4'-f-iucb (iatling gun 



t.OO-iucb Oatling gun round eanistcr 0.45-iucli diameter 
1.00-inch Gatliug gun slugs, 0.4r» ineli diameter 



0.70 boar*U^ 
0.70 inoli 



la-pouuder Napoleou lead canister, 0.75 inch diameter , boards. 

S-inelj howitzer lead canister, 0,75 inch diameter 3 boards. 

8-inch howitzer leafl canister, 0.97 inch diameter 3 boards. 



Mininiuni. I Average. 



0.2;j boards 
0.2:i inch .... 



•3 board B. 

1 board. . 
1 board . . 



G boards ~ (i 
inches. 

0.45 board = 
0.4r> inch. 

Much ICHH 

than round 
canister. 

Scant 3 Vds. 

1^ boards. 

2 boards. 



Upon the results of the foregoing- competitive trials at ranges of 150 
and 200 yards, reference being also Itad to the dijigrams of the targets, it 
may be remarked as folloAvs, viz ; 

Firfit. At 150 yards the 12-])0under Napoleon gun, firing double special 
canister, and the 0.42-inch-caliber Gatliug, used with the oscillator so as to 
cover the target laterall)^ are about e(pial in number of hits. The 12- 
pounder, however, made the best target for want of sufficient dispersion 
vertically in the Gatliug. 

On the other hand this deficiency is perhaps more tlian compensated 
by the superior penetration of the latter. 
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Second. At both 150 and 200 yards the 1 .00-inch-caIiber Gatling*, firing 
caiuHter containing either shig-s or round balls, cannot be deemed an effective 
arm, unless the penetration can be increased^ for many of tlie shots would 
be stopped by tlie clothing- worn by the sohliers, and nuiuy others would 
fail to inflict disabling wounds. 

The canister-ammunition used by the board contained only coarse- 
grained powder adopted for previous trials, when the case Avas made of thin 
metal. As the thickness and strength of the case has been greatly in- 
creased, a fine-grain quick powder is admissible, and much better results 
can reasonably be expected from it- 
It is the intention of the company to use fine-grained nnisket powder 
for all canister- ammunition prepared hereafter for the 1-inch gun. 

Third. Forty Springfield rifles, served with average skill, are equal to 
one 0.42-inch-(5aliber Gatling gun in the number of sliots delivered in a 
given time; but at 150 yards the latter gave 38 per cent more hits than the 
former ; and at 200 yards, 79 per cent. more. The forty rifles, however, 
covered the tai'gets better than the Gatling, and for an equal number of hits 
would have been more effective against a deep column of troops on account 
of their greater dispersion vertically. 

Reckoned simply by the number of hits in the target, one 0.42 -inch- 
callbcr Gatling, using the oscillator, is equal to seventy Springfield rifles 
firing against time, and fifty-two rifles firing deliberately. Without the 
oscillator every shot from the Gatling should strike the target. 

Fourth, At 200 yards the 8-inch howitzer, firing double special canister, 
gave more hits than the 0.42-inch-caliber Gatling, used witli the oscillator, 
in the proportion of 1,463 to 574, (average.) 

At 200 yards, and probably at 250 yards, one 8-inch howitzer firing 
this canister would, therefore, be superior in number of hits to two 0.42-inch- 
caliber Gatling fired with the oscillator ; but this superiority, if it exist at 
all, in delivering disabling hi|^ against troops, is probably restricted to 
ranges not exceeding 200 yards, bearing in mind the great difference in 
penetration recorded above. The howitzer covers the target vertically much 
better than the Gatling. 

Fifth. The gi'eat inferiority of the 8-incli service-canister containing 
48 iron balls is strikingly shown by the record. At 200 yards it gave but 
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52 hits, as Jiji^uiu!?! 312 hits with the hir^est lead canister, and 570 hits with 
the snmllerft ; four rounds being fired in each ease. 

The service-canister tor the 24-pounder flank-defense howitzer con- 
tains tlie same number of iron balls (48) as the 8-inch service-canister; but 
as the balls are nuicli smaller in the former than in the hitter, being, indeed, 
only a little more than otie-third as heavy, tlieir range, ]>enetration, and 
general effectiveness would ho prDportiouiilly less ; giving for 4 rounds 
at 200 yards probably not more than 25 or 30 disabling hits. 

Hut if filled with lead balls, 0.75 uich diameter, the 24-poiuider howit- 
zer canister, retaining the prescribed weight of the finished projectile, would 
(contain about 170, and would dimbtless be quite as effective, in proportion 
to the juunber of lead balls fired, as tlie special 8-inch canister, delivering, 
in four single rounds at 200 yards, upwards of 200 disal)liug hits in a target 
of the dimensions used.* 

Iiesiilts (it 500 yards. 

Cunvjw target 1> fefit high by 45 feet w'ulo. Gnns on trial: ().42-iiich-caliber Gatliiijjf gun; 4.fi2-iiich- 
caliber bwMize jjiui, 12-pouuUer Napoleon ; B-irich aioge-howitzor. 



No, of shots 
fired. 



0.41i-incb>caliber Gatlinj; guu, tiling solid ishot; time, 1 ininuto 30 seconds — 
19-pont)der Napoleon with time-fuse, firinf; spht^rical-case contaiuiiig 82 lead 

balls tUiO-inch diameter ; 7 rouuda tired ; time, 1 minute seconds, 
r^puiincler Napoleon, 6 i'onud» tired; time, 1 minute 30 seconds 

8-iucb siege howitzer with time-fuse, tiring spherical-case containing 4^ 
lead bullH 0.69 inch diameter; 4 rounds tired ; time, 1 minute 30 seconds. 

RESULTS AT 800 YARDS. 

Sttviw target and mme guaa aa at 500 yards. 

0.42-tnch-cnliber Cxatling gnu, tiring solid shot, deliberately, (aim unknow- 
ingly too high.) 

0.42*iuch-culiber GatJing gun, firing solid shot, deliberately 

12-pouuder Napoleon gun with time-fuse and sphorical-ease, as above; 7 

rounds, fired deliberately. 
12-pounder Napoleon gnji with time-fuse and spherical-case, as above; 7 

rounds, fired deliberately. 
8-ineh siejjje bowifzei- with timo-fnso and spherical- case, as at 500 yards; 4 

rounds, fired deliberately. 



mo 


557 


574 lead 
balls. 


55 


492 lead 

balls, 
1944 lead 

balLs. 


184 


600 


106 


600 


534 


574 lead 
ballw. 


3 


574 lead 
balls. 


35 


1944 lead 
balls. 


0 



No. of hits. 



* A number of explosive bullets were hred from the 1-inch Oatling guu into the penetration target, 
at a distance of 200 yards. They usually penetrated three or four boards, and tben burst, splintering 
the target considerably. The shattering effect, however, appeared to be greatly diminished by the 
int'ervals between the lioards, ami wouhl doubtless have been ninelt greater in solid wood. 
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Thin record shows in a atnking manner the vast superioritj of the 
Gatling gun against troops at ranges heyond effective reach of canister, or 
say beyond 250 yards, for the projectiles in competition with it, whether 
case-shot or shell, are subject to a variety of disadvantageous conditions, 
more or less beyond control, among which may be enumerated the inaccuracy 
common to smooth-bore guns; the varying effects of the wind, due to changes 
in either force or direction, or to both; the eccentricity of the projectiles, and 
the imperfection of fuses, the latter having been, duririg the ti-ials of the 
board, a conspicuous and fruitful cause of the very poor results obtained. 

At 500 yards 1 Gatling, fired with oscillator, gave 58 per cent more hits 
than 2 12-pounder Napoleons and 1 8-inch howitzer together, each firing 1 
minute 30 seconds. 

At 800 yards the proportions of hits were very largely, increased in favor 
of the G-atling, there being an average of 320 liits for 1 Gatling against an 
aggregate of only 38 hits for 2 Napoleons and 1 howitzer. 

Some of the shells did not explode at all, while others burst either too 
soon or too late to be effective. 

In some cases the fuse blew out without biu-sting the shell There were 
only a few bad line-shots, and it was not considered that the pieces were un- 
skillfully served. Neither was the wind unusually high while firing with shell 
and case-shot. Indeed, no abnormal condition prevailed in any marked 
degree, and the failure to achieve good results was due directly to character- 
istic defects in the kind of ammunition used, not under certain and uniform 
control of existing knowledge or skill on this subject. The ammunition had 
been prepared with great care by Major Baylor, and in average excellence 
was not regarded as infeiior in quality, 

Mesidts at 1,000 to 1,150 parcts. 

Targets representing a column of infantry. Guns on trial: 0.42-inch- 
caliber Gathng gun; 4.50-inch-((aliber siege-rifle; 8-inch siege-howitzer. 

The firing at ranges from 1,000 to 1,150 yards was made at a series of 
targets representing a regiment of infantry in a column of companies, at full 
distance, approaching or retiring from the battery, the nearest company 
being 1,000 yards and the farthest 1,150 yards distant from the gun. 

The targets were made of 1-inch yellow-pine boards; were each 6 feet 
high and 50 feet wide, and placed one behind the other 50 feet apart. 
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The diagrams of targ^ets and tlie target-records ssliow the iiiunber and 
location of hits in each targ-et. 

Only the a^'gregate number of hits in the entire cohmm is given bek)W 
for each piece. Time assumed to be the same for each; it having been 
ascertained bv trial that the S-inch liowitzer an(l4i-inch rifle could eacli fire 
4 rounds while the Gatling gun was firing (iOO shots. 





No. of shots 


No. of hits. 




lired. 




(500 






♦500 


091 




(>7-^ 


:vM 




«7ii 


1()4 


irf-iiich sii>ge-]iowirzor, splieiictal-ciiHo Nu, 2 containitig 470 lesul balls, 14 to 


1880 


()ir> 


the i>uimil» 4 roiiiitls. 






8-inch siege-howitzer, Bi>horicttl-c«so No. 2 cuiitaiuiug 470 Iciwl balls, 14 to 


IHHO 


407 


the pouud, 4 ruuuds. 







In these trials the same causes already noticed operated to prevent 
good results with the case-shot. Some did not burst at all; some passed 
the column of targets before bursting; several fell short, and a few had so 
crreat a lateral de\'iation as to be lost. 

With a time-fuse that, at 1,000 to 1,200 yards, would burn uniformly to 
witliin half a second of the time to which it is cut, the 8-inch howitzer ought 
to give many more hits in a column of targets like those used than the small 
Gatling gun. The percussion-fuses, used with the shrapnel from the 4.i-inch 
rifle, 2>roved to be equally unreliable. As a nile, they cannot be depended 
upon, after making a reasonable allowance for contingencies, to explode 
when the projectile strikes; and this uncertainty, taken in connection with 
the erratic flig^ht of some projectiles, which were entirely lost, and the meager 
results due to the want of desired precision in others, renders their aggre- 
gate effectiveness variable and caprit^ious. 

In the column of targets the Gratling* gun gave 17 per cent, more hits 
than the 8 -inch howitzer and 144 per cent, more than the 4^-in(di rifle. 

In the trials at Shoeburyness, i-eported the 28th of November, 1871, 
the same difficulty was encountered. In referring to it the comniittee re- 
mark as follows: "Looking to the uncertainty of shell-fire, even with the 
best percussion or time-fuses, there can be little doubt that a body of troops 
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having to advance to the attack of an intrenched position, over any distance 
within 1,200 yards ^ would suffer far more from Gatling guns delivering an 
incessant and widespread fire of the deadliest mitraille than from field- 
guns." 

liesulU at 1,200 yards. 



Targets feot higli by 45 feet wide. At 1,200 yards the ooly guu tried by the board was tho 0.42-inch 
Gatling. Two trials were maile, tiring deliberately without the oscillator. 





Number of 
shots fired. 


Number of 
hit«. 




600 
600 


180 
413 







The oscillator not having been used the target was not well covered by 
the shots in either case, the lateral dispersion on the first trial being 27 feet 
and on the second 30 feet With an oscillator covering a sector of 3 degrees, 
as now arranged, the lateral dispersion at 1,200 yards would be 188 feet, 
assuming the projectiles to fly in the vertical plane of sight, and the num- 
ber of hits would not have exceeded one-fifth to one-fourth of tliose really 
obtained. 

A sector of 1 degree embraces a target 62 feet wide 1,200 yards 
distant. 

Although the advantages, for target-practice, where the hits cannot be 
seen even with a glass, of an automatic oscillator adjustable at pleasure for 
any sector from zero to 10 or 12 degrees are plainly obvious, it does not 
follow that such a mechanism is equally necessary under all circumstances, 
when operating against troops, for the reason that in the latter case the 
points reached by the projectile^ (unless the firing is very bad) and the 
eiFects produced can generally be observed from the gun, and the direction 
and elevation of the piece adjusted and varied, from time to time, as circum- 
stances require. But in order to leave as Httle as possible to the judgment of 
the enlisted men, by whom in actual service the gun will be served, and 
thereby secure the best results, an adjustable automatic oscillator is consid- 
ered desirable. 
6 G G 
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EccapUalat'mi of trials hy tJie hoards arranged according to distances of target 

from the gun. 



K\ud of gaa. 



i-2-pdr Nttpol«on gun . . 



40Springfi«ld liflvs.. 
Oatling gun, cal, 1 in 



Oatllngr gan, caL 0.43 in . 
8-incb Biego-howitzer... 



S-ioeh sioge-howttzer. 



fi-Iuch Biege-howitzer. 



13-pdr Napoleon gan. 



B-incb Biege-bowitzer. 



S-incb aiege-bowitKer. .. 



Galling gan, cul. 0.42 In 
Gfttliog glut, caL 0^43 In 

Qatllng gnu, cal. Q.4Sln 
Gatling gnn, cal. 1 io. . 

Oatling gan, eal. 1 in . . 

408priugtiuldriae8... 



Projectile. 



ISO Double Bpecial can- 

1 iittnr, each contaln- 

I iiig 121 lead balls 

I 

j 0 75 inch io *jium- 
et«r aud 11 to tbe 
I pound. 
150 Single aolidBhot.... 



ISO 



150 

SOO 



SOO 



200 



200 



SOO 



200 



200 
200 

SOO 

200 

200 
SOO 



Canister, each con- 
j tai u ing SI ivnd 
' btill» 0.45 iQbh in 
diameter. 
Single solid Bhot . 
Single special ean- 
iHter, each contain- 
iug SOS lead balk 
0.977 iuch in diam- 
eter. 

SttTvice-canlBter, 
each containing 48 
Iron balls 1.85 iucb 
ia diameter. 

Single special can- 
iater, each contuin- 
iug 440 lead balls 
0.75 incb iu diam- 
eter. 

Double special can- 
later, each contain - 
ing JSl lead ballti 
0.75 inch Id diam- 
eter. 

Doable speiual can- 
iHter, eacb contain- 
ing 440 lead balls 
0.75 inch in diam- 
eter. 

Double opecial can- 
ister, eaeb contain- 
ing 440 lead balls 
0.75 ineb in diam- 
eter. 

Single solid shot...'. 
Two balt-cartrldges . 



Single solid shot.... 

Canister containing 
IScylindrieal ghigs. 

Canister containing 
21 round balls. 

Siugit) wild sbot 



Sees. 



0 30 



1 00 



1 00 



1 30 



1 45 



1 30 



1 30 



0 30 
0 30 



"5 

a 
s 

g 

= K 
fe « 


S, tt 

&) s 


3 

A 
O 


)f firing. 


Remarks. 


e 

a 


Si 4i 

B -H 
s 


% 

a 

si 


a 




"A 


'A 


'A 












M S. 




6 


1, 452 


601 


1 34 




614 


614 


428 


1 30 


Brisk wind flvm left to 
right. 


355 


5,355 


1,595 


1 29i 


Uprigbt eases used. 


605 


605 


594 


1 29i 


Upright eases used. 


4 


893 


312 


2 15 


Iq this trial tbe men 
waited for the com- 
mand to flro to be 
given. 


4 




53 


1 3ii 


Firing 8B rapidly as 
poHible, 


4 


l,7fi0 


570 


1 26^ 


Firing as rapidly a» 

possible. 


6 


1,452 


37y 


1 35 


Firing as rapidly as 

possible 




1,760 


718 




Target too mucb uhat- 
tered to complete tbe 
four rounds contem- 
plated. 






4 


3, 520 


1,463 


Deliber- 
ately. 


Brisk wind across line 
of lire from left to 
right 


637 


637 


618 


1 29i 


Feed-drum used. 


272 


544 


414 


1 291 


One cage clogged and 
delayed firing. 


550 


550 


530 




Upright oases used. 


213 


3,834 


846 


1 291 


Uprigbt oasotmsed. 


230 


4, 830 


1, 172 


1 29i 


Upright cases used. 


601 


601 


320 


1 30 


Urink wind from left to 
right. 



S3 

94 

25 

26 

27 
SB 
39 

90 

31 

33 

33 

34 



43 



Eecapitulation of trials hy the hoard — Continued. 




40 SpriiigAeld rlflea .... 
IS-pdr Napoleon gnn . . . 

IQ-pdr Napoleon gnn . . . 
t)-iiicb Hicge-bowitzer . . . 

Giitliog gun, cal. 0.4S]n. 
12-pdr Napoloon gun. . . 

Ii2-pdr Napoleon gun--- 

8-iucli steee-howltzer... 
Gatltog gan, cal. 0.43 in 

Gatlln^ gun, cal. 0.43 ia 

Gatling gan, cal. 0.4S in 
Oatllog gun, cal. 0.4Sia 
4jl-isi. riflod gou .... ... 

4Hnch rifled gnu 

8-]n<>b wegB'howItzer. . 

8>mc1i-»iege>bowlt2er. . 

GfttUng gan, cal. 0.43 In 

Gittliiig gun, cal. 0.42 in 



Projectile. 



200 
500 



500 
600 



•WO 

800 



800 

800 

800 

800 

1,200 
1,200 
1,000 to 
l8ttnrg. 
1,000 to 
I at targ. 
1,000 to 
! st tiifg. 
1,000 to 
I «t tjifg. 
1,000 to 
iHttarg. 
1,000 to 
l»t targ. 



Singlti Holid itbot. 
SpltKilealcaM... 



•SpbericiilcaM. 
Spkerieal caae. 



Single solid sliot. 
SphoricHlcaiie... 



Spherical case. 



Spberiealcaae... 

Single solid obot. 

Slngl<i solid shot. 

Single Kolid »bot. 
Single Holidshot. 
Shrapnel - 



Shrapnel 

Spherical caae... 
Spherical cane... 
Single solid Bliot. 

Single Bolid shot. 



2, 3, 3, 3, 
3,3,3 

ai.3i,3i, 
2,2,8,2 

3i 



Sect. 



n 

li,2, 2, 
2J 



Schenkl 
perc'n. 

Scbeukl 
pore's 
4i 

4i 



1 15 



1 15 
2,2 30, 
3.4 



2 00 



2 00 



6i 00 



2 50 
2 45 
6 10 
6 10 
2 00 
2^ 00 



Number of rounds ] 
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S 
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% J 

a 3 
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% 

O 

a 

a 


to 
SI 

1 
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15 ea 


600 


436 


Deliber- 


Bn»k breeze from left 










to Tlghl. 
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1 "xn 
1 ov^ 


J; ^^ Lii L-ii niuuu uni u v v 










U ItTVl' 1 114^11 • W U RJ u 












7 


574 


55 


1 31 




4 


1,944 


112 


Deliber- 










ately, 






000 


557 


..do ... 




7 




3 


..do ... 


All except tbe last uhot 










burst beyond tbe tar- 










get. 


7 




35 


1 30 


Two did not bant and 










three burst beyond 










the target. 


4 






Deliber- 


All Mled to explode. 








ately. 


600 


600 


106 


..do - 


Aim too high and to 










left. 


606 


600 


634 


..do --. 


Brisk breeze aerois line 










of fire. 


600 


600 


180 


..do 




600 


600 


413 


..do ... 




4 


672 


334 


1 30 


One Hhell did not buret. 


4 


673 


164 


Deliber- 


One burst beyond tar- 








ately. 


get. 


4 


I, 880 


fiI5 


..do ... 


One lost to light of tar- 










get. 


4 


1,880 


407 


..do ... 


But one shell burst in 










column. 


600 


600 


536 


..do ... 


Aim too low. 


600 


600 


C91 


..do ... 


In tbe last Rtx trials ten 










targets 6 feet by 50 










feet, of 1-inch yellow- 










pine boards, rapra- 










sentisg a column of 










ten enmpanles at full 










dintance, the neur«st 










being 1,000 yards 










from gun. In all tbe 










others a canvfls tar- 










get 45 f^et by 9 feet 










wa« employed. 
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Comparatwe effect of the 0A2'inch Gailing gun^ and other guns placed in compe- 
tition with it hi/ the board, showing the weight of animunitiofi expended, and 
the nnmher of hits scored in a given timCy viz, 1 minute iM) seconds : 



^ : 3 





8-ln ell e'wgv- 
howitzer. 


Katigu iu 


■3 B 

= a 


if 




jr of h 




a 

iS a 


s 








800 




312 


200 




52 


300 


232 


570 


aoo 


448 

254 


1,463 

112 


500 


eoo 


263 


1,000 


511 


Total 


1,915 


3. 981 


Average i » 








274 


420 



12-{)ouuder 
NttpoU'(tri 



S 



186 I 



im 



112 I 112 120 



120 



19 



0.42- In oh 40 Syiiug- 
Qtttliiitf guu. livid riflua. 



5 s ! 



f)L>l 



86 



574 



89 ."wr 

86 : 320 

88 i 609 

I 
I 



441 2,654 



88 ! 531 



58 



1J8 



59 



Ai'imh ritti). 



320 



140 



Ut'iuurkH. 



Firing «i»gle Hpt>ciul canister of lead bulln 5 to 

thu punnd. 
Firltig itiiigle tiervic«>caniiiteJ'. 
Piriitg Hiniflu apacial cxuiHter of loud ballx 11 to 

the pound. 

8-ltich howitzer aad IS-poutider, firing dotiblu 
spodal CAuJjiter oi lead balls It to th« jmund. 



748 i 140 ! 249 



249 I At ten targetx, SO by 6 feat, repreaentingr a col- 
untii of 10 compauiuit at full dltrtooee ; nearest 
comptiny 1,000 yards from gun. 



374 



140 249 



Comparative effect of the 0A2-hi€h Gatling gun and the otfier guns placed in 
competition with it^ calculated from the foregoing table for a constant weight 
of ammunition, viz, 297 pounds^ being the iveight of ammunition carried in 
the limtjer-box of the Gatling gun, 0.42-inch caliber : 



Range in 
yards. 



150. 
SOO. 

aoo. 

QUO. 



500. 
800. 
1,000. 



Total . 
Average. 



397 

297 
297 
297 
397 

297 
297 
297 



2,376 
397 



2 % 



399 
730 
67 
970 

131 



573 



2, 87(1 
410 



5 g 



<C a, 



960 



fi05 



318 
47 



it, I 



1,939 2, 119 



1,982 1,G39 



1, 880 
1,080 

2, 055 



1,930 I 8,936 3,758 
~*48i"j "17787" ~«TQ 



Semarka. 



528 



5S8 
"5^8 



I2-pouud6f, firing double special caniftter of lend bolls U to 

the pound. 

Single speciul ciroistor of lead ballH 5 to the pound. 
Single iipecial caniiiter of lend balls 11 to (ho pound. 
Single iteTvice'Oanlt»ter. 

8'iuch howitzer and 12-poiinder, flring double speoial canister 

of lead ballii 1 1 lo the pound. 
8'iuch howitzer and 13-puunder, firing spherical cane. 

Do. Po. Do. 

At ten targiits, 50 feet by fi feet, representing a column of 

compfloies at Aill distance ; the nearest company being 1,000 

yards from gun. 8-inch howitzer and 4i laeh rifle, firing 

case-shot. 
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Views and recommendations of the hoard. 

I. Among the advantages possessed hj the Qatling gun may be 
enumerated the lightness of its parts, the simplicity and strength of its 
mechanism, the rapidity and continuity of its fire without sensible recoil, 
its effectiveness against troops at all ranges for which a jSanking-gun is 
required, its general accuracy at all ranges attainable by rifles, its com- 
parative independence of tlie excitement of battle, the interchangeableness 
of its ammunition with the same caliber of small-arms, and its great 
endurance. 

II. Its disadvantages, compared with howitzers and other shell-guns, 
are, its inability to deliver a curved fire so as to reach an enemy behind 
intervening obstacles, or to search his rifle-pits and covered ways; its want 
of efi^ectiveness against troops covered by even the slightest entrenchments, 
or lodged in villages and houses, or in heavy woods; and generally its 
entire deficiency in breaching-power. 

III. In permanent fortifications, where the lines of defense do not 
exceed two hundred yards, and therefore very generally in our permanent 
works, nothing would be gained by using the Gatling 0.42-inch gun for 
flanking purposes instead of the 8-inch howitzer, firing the special canister 
devised by the board. In special cases, where the flanking-guns can fire 
over the counterscarp and command the approaches for a considerable dis- 
tance, the Gatling gun, being good at both long and short ranges, could be 
advantageously introduced as an auxiliary. 

IV. For the defense of detached field-fortifications, placed in defensive 
relations to each other, and entrenched positions with long lines of defense, 
the Gatling gun would be superior to any other species of artillery against 
troops exposed to view, and theref^-e a most valuable auxiliary to shell- 
guns. 

V. One advantage possessed by the Gatling gun is its lightness, and 
hence the ease with which it can be withdrawn from position, when exposed 
to breaching-batteries or any overpowering or disabling fire, and replaced 
in battery to meet the critical moment of an assault 

VI. The board recommend the adoption of the Gatling gun as an 
auxiliary arm for flanking purposes, but not to any very considerable dis- 
placement of shell-guns, in any locality or under any circumstances. The 
caliber of the Gatling gun adopted should be the same as that of the serv- 
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ice small-ann, so that the ammunition will be interchangeable between 
the two, 

VII. The 1-inch caliber Gatling gun possesses no special advantages 
for flanking purposes. In rapidity of fire it is gi'eatly inferior to the smaller 
calibers, and this infenority is not com])ensated by the greater weight and 
longer range of the 1-inch solid shot, while the 1-inch canister projectiles, 
whether filled with spherical balls or cylindrical slugs, cannot, with the 
penetrations obtained by the board, be considered an effective missile 
against troops at one hundred and fifty to two hundred yards, while beyond 
two hundred yards it would be comparatively harmless. With quicker 
powder, it would doubtless give better results. 

VIII. The service-canister for the 8-inch siege-howitzer is manifestly 
very much inferior to the special canister used by the board. This remark, 
of course, applies equally to other caUbers. It is therefore recommended 
that the use of round cast-iron balls for canister be discontinued, and that 
lead balls not lighter than 11 to the pound be substituted therefor. Balls 
8 to the pound would perhaps be still better. But for the use of this 
special canister the 0.42 -inch Gatling gun would in all cases have given the 
best results in the competitive trials had before the board. 

IX. Although the board is not prepared to state to what precise extent 
the Gatling gun should be introduced into that portion of the armament of 
fortifications intended, either specially or contingently, to be used for flank- 
ing purposes, the proportion of one Gatling gun for one shell-gun is 
suggested. It is believed the number of Gatlings ought not to exceed the 
number of shell-guns. 

X. It is further suggested that the Gatling Gu.n Company be requested 
to devise and manufacture for trial two casemate-carriages for their 0.45- 
inch gun, to be placed side by side in one flank-casemate, the carriages to 
be so arranged, if practicable, that the centers of motion for elevating and 
depressing the piece, as well as for changes in the direction of fire, shall be 
at the throat of the embrasure; also that the company be requested to 
devise an improvement in the oscillator, as suggested in the remarks under 
the head of '^Results at 1,200 yards." 

XI. The board have necessarily limited the scope of their recom- 
mendations to the restricted field of inquiry contemplated in the order, and 
have therefore not touched upon the most prominent advantages claimed 
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and generally conceded for the Gatling gun. Among these may be enu- 
merated its peculiar power for the defense of intrenched positions and 
villages; for protecting roads, defiles, and bridges; for covering the em- 
barkation or debarkation of troops, or the crossing of streams; for silencing 
field-batteries or batteries of position; for increasing the infantry-fire at the 
critical moment of a battle; for supporting field-batteries and protecting 
them against cavalry or infantry charges; for covering the retreat of a 
repulsed column; and generally the accuracy, continuity, and intensity of 
its fire, and its economy in men for serving and animals for transporting it. 

It is suggested that the relations which this gun shall occupy to the 
different arms of service should be prescribed by competent authority. 

Respectfully submitted. 

Q. A. GILLMORE. 
Maj, Engineers, Bvt Maj, Gen. 

T. J, TREADWELL, 

Me^, Ordnance, 

L. LORAIN, 

CapL Third Artillery. 

New York, January 16, 1874 



Ordnance Office, January 21, 1874. 

The foregoing report is respectfully submitted to the Secretary of War 
with the following recommendations: 

1st. The adoption of the Gatling gun, caliber 0.45, using the service- 
cartridge, as an auxiliary arm for flanl^-defense of fortifications. 

2d. The adoption of a special canister for 8-inch flank-defense howitzer, 
to contain lead balls. 

3d. The designing and manufacturing of two casemate-carriages for the 
Gatling gun, as suggested by the board. 

4th. The adoption of the Gatling gun, caliber 0.45, as an. auxiliary arm 
for all branches of the service. 

5th. The appointment of a board of engineer and ordnance officers to 
determine on the proportionate number of such guns in fortifications for flank- 
defense, and the whole number required on July 1, 1874. 
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6 th. The relations it shall occupy to the different arms of service, and 
the number to be held in reserve for that purpose, should be settled by com- 
petent authority. 

By order of the Chief of Ordnance. 

S. V. BEl^^T, Major of Ordnance, 



Respectfully refened to the Chief of Engineers for remarks. 
By order of the Secretary of War. 

H. T. CROSBY, Chief Clerk. 

January 22, 1874, 



Office of the Chief of Engineers, 

WasMngtony January 23, 1874. 
Respectfully refeiTed to the Board of Engineers for Fortifications for 
report. 

By command of — 

Brig. Gen. Humphreys. 

THOMAS LINCOLN CASEY, 

Major of Engineers. 



Office Board of Engineers for Fortifications, 

Neiv Yorkj February 3, 1874. 
Respectfully returned to the Chief of Engineers, Vith report of board of 
this date. 

J. O. BARNARD, 

Col of Eng. and Bvt Maj. Gen., 

Frest Board of Eng. for Fortifications. 



Office of Board of Engineers for Fortifications, 

Armg Building ^ Neiv York, February 3, 1874. 

General : 

The Board of Engineers for Fortifications having examined the report 
referred to them by your indorsement of January 23, 1874, of a special 
board of officers upon the introduction of the Gatling gun for flank-defense 
in fortifications, have the honor to submit the following views thereon. The 



49 



oxperiiiiental firing*H with the (Tatliiif^ g-iui compared witli those of the H-iiich 
howitzer and 24-pounder Najioh^oii are clearly set fortli and fully discussed 
hy tlie officers conducting these firing-s, and tliis board concur g-enerally^ in 
their ded^u^tions and conchisions. While a good flank-defense of most of 
our forts may not j-equire the introduction of the Gatling- g-nn, its use as an 
auxiliary in special cases may be d{\sirable. 

The fire of canister, 440 bullets at once, has the effect of a volley, and 
the first discliarge may completely break an assaulting (column. This volley 
(^fl'ect of the howitzer is in part made up by the continuity of fire of the 
Gatling, and the combination of the two, the latter filling up tlie intervals 
between the volleys, would seem to be su])enor to either singly, unless the 
umiiber of liowitzers gives a ra[)idity of fire ai)proaching continuity. 

Tlie Gatling requires fewer gunners for its service, and there are some 
small works where the garrisons may be quite limited on the breaking out 
of war necessitating economy of men in the service of the pieces. These 
guns on the ramparts in such works, would supply the place of a large num- 
ber of soldiers. In many of our works the strength is superabundant, and 
either system of flank-defense will doubtless be sufficient. Jiefore determin- 
ing to what extent the Gatling may be introduced as an auxiliar}-, it will be 
necessary to take up our permanent works seriatim and discuss the prob- 
abilities and natiu'e of the attack, and decide therefrom if any change in the 
flank-guns will be required. From their position and strength m&iry forts 
will need no change. In the more exposed works, espcH'ially in tlie cases 
noted by the board, the Gatling will doubtless aid flank-defense. 

2d. This board give it as their opinion that a iiumber of Gatlhig guns 
may be effectually used on the parapet of works, as being more accm-ate in 
their fire at a distance upon reconnoj^ering parties, both by land and water, 
than field-artillery, or pieces in position, or even musketry, and they can be 
served with less exposure. Many of the barbette-batteries that have been 
reconlmended by this board are isolated and unsupported by permanent 
works. Some small keeps will probably l)e built to protect them. The 
Gatling gun will be found very efficient in these keeps to clear the advanced 
batteries if attacked by boat or shore parties with a view to spiking the 
guns, and will sweep the approaches to such batteries. Further, the Gatling 
gun will prove very serviceable in firing into the embrasures of iron-clad 
ships that approach within 1,000 or 1,200 yards of a fort. For these vari- 
ous purposes it will be perceived that each fort may use judiciously a num- 
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ber of Gatliiig guns, and their utility may be further developed when once 
introduced into service. The study of each fortified position should be made 
before determining, even in a general manner, the number of such guns 

needed. 

Though concurring generally in the deductions of the special board as 
to the utility of the Gatling gun in many positions, a thorough discussion of 
our forts may show, as before stated, that only a limited portion of them 
will need the auxiliary assistance of the Gatling gun for an efficient flank- 
defense. Its efficiency in field-works, not only for flank but for direct fire, 
seems unquestionable. 

The report of the board on Gatling guns, with letter of transmittal, are 
herewith returned, (in separate package, by mail.) 

Respectfully submitted. 

J. G. BARNARD, 
Col. of Eng. and Bvt Maj. Gen. 

Z. B. TOWER, 
Liettt Col. of Eng. and Bvt Maj. Gen. 

H. G. WRIGHT, 
Lieut Cot of Eng. and Bvt Mqj. Gen. 

Brig. Gen. A. A. Humphreys, 

Chi(^ of Engineers^ U. S, -4., Washington^ D. C. 



Fifth indorsement 

Office of the Chief of Engineers, 

Washington^ February 1874. 

Respectfully returned to the Wai' Department, with report of the Board 
of Engineers for Fortifications upon the matter of the use of Gatling guns, 
and report of board on Gatling guns. The views and suggestions contained 
in the report of the board of engineers are approved. 

A. A. HUMPHREYS, 
Brig. Gen. and Chi^ af Engineers. 



The recommendations of the Chief of Ordnance are approved. 
By order of the Secretary of War. 

H. T. CROSBY, Chief Clerk. 

February 11, 1874. 
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Fig. L 




CATLING GUN, CALIBRE 0.42 INCH 

BEVEIiOPBMBNT OP THE SPIRAJu CAM ANI> FIRING MECHANISM 

SHOWING AI*SO TUB ACtIOK OF TUB X^OCKS JUBXtATlVBltY TO THB BARRBI<jS. 




AMMUNITION USED 



WITH TUB OATJLIJJC 1 INCH tb 0.42 INCH CAI.IBIIB S . 





N.KTMit piioii«4jTiK>aiup>ien. uKUHiHaroH. d c 



TRIAL No.l. 



/? pdr JVapo/eon g^un of ^.62 in. ea^z^re. 
Distance , /SO t/ds. 
Target, cr/n?/a.9 ^ feet 4-5fe/^t. 

Prq/ecfilf, do?/hIe canister ^ each canzster containiny J2J lead Saih 

of 07s J 171. diam. and 0.09/i^s. in wez^hL 

Total }Y€i^At 0/ 07ie canister /'^.S 3s. 
Charge , 2 lis. 
JSiei/ation , 0'30! 
No. of rounds fired , 6 , in I. '3^' 
No. of bails fired, /^S2 . 
No of Mts 60J 

— This profectile was specie/ canister prepared for these trials. 
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TRIAL No. 2. 

Fort^ men with Springfield Rifles. 
Distance y 200 yds. 
Taryel, cam/as 3 feet by 46 feet. 
Firiny seri/ice am>ftzini/io2^ 
No. of rounds fired, 6/4^ . ) 
No ofhits,4Za. 
Time , /.'so'^ 

Wind bris^ from left to rifhl. 
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TRIAL No. 3. 



Gailin^ JO harrei ^un of 100 in. ca2. 
Distance j50 yds. 
CanzTas target, 9ft by ^Sft, 

Firing, canister nith 21 round lead halls from upright fied cuse^. 
Weight of each projectile , ^922 grains. 
Weight of each iall , /^^ grains. 

Time, I '.29" 5: 

No. of canister fired , 255 5355 halls . 
No, of hits , J 595. 
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TRIAL No. 4. 

Galling JO jbarrel ^un of 0.4-2 in, cal. 
Distance , 150 yds. 
Cam/as taryet , 9ft!ffy^5ft. 
Fir in y sinylc solid shot with ttpriyht eases. 
Time, i:29':S. 
No. of shots fired , ffOS . 
No. of hits, 59^. 



TRIAL No. 5. 



8 in. Sieffe ffoyfitzer. 

Distance , 200 yd^. 

Canvas iaryet , & ft^ iy ^5 ft. 

Firing single special canister containing^ 206 7eaJ ialls of 0.977 in. 

cfiam. ant/ 0.2 lis. in ireifit. Toial yf eight of one canister S4 Ihs. 
Charg^e, ^ lis. 

Elei/ation , /. ' 

Four rounds Jtrecl, in 2./^.S 
Hit^\ 3/2. 

Win of dead aAead /S to 20 miles per ^r 

— T'/ie excess in time of/iringr in this trial oi/er the succeeding^ ones 
is due to y/aitiny /or the command to fire which nas omitted in the latter. 
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TRIAL No. 6, 

8 in\ fSie^e Jlowid'zer. 
Distance , 200 -j/cCs. 
Cani/cts iarg^et , ^ ft. iy 4h6ft. 

Firing" szngrle sert/ice canitrter containiny 48 iron ialls of /.85in.dia. 

and 0.86 lis. in wpigrht. Total neiyht one canister S3. 5 Us. 
Charye, ^ Us. 
EleVation , 

Four rounds fired in HSZ^.S. 
Hits , 62. 

Wind dead ahead /8 to 20 miles per hr. 
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TRIAL No. 7. 



<y in. Siege HoYfitzer. 
Distance , 200 yds . 
Oani/as target, 9 ft. 4-S ft . 

F'irinff sing^le special canister containing^ 4^^0 lead }a22s (f 0.75 
in. diam, and 0.09J l^ts. in ivei^hi , Total rreigrTit of canister S^lis. 
Charge , 4 3s, 
Ulei/ation, j!SO'. 
Pour rounds fired, in / 2&. 5. 
No. of hits , S70, 

Wind dead ahead 10 io /2 ntiles per hr. 
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TRIAL No. 8. 

J2pdr. Napoleon gun of 62 in . caL 
Distance , 200 yds 
CanVas target, 9 ft. i>y 45 ft . 

Piringr douHe canisler, each containing J2J lead halls . (f 0.75/in.diam. 

and 0. 09/ Us. in weight . Total might (f one canister J4h. 5 Ihs. 
Charge , 2 Us. 
Elevation, /.%5^ 
Six rounds fired , in /'.SS." 
No. of halls fired ^ 2x6X121 ^ 1^52. 
No. of Ms , 379. 

— This profectile 7ms special canister jorepared for these trials. 
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TRIAL No. 9. 



S in. Sieffe Howitz er. 

Disiance , 200 yd^. 

OanVUf^ target , 3 fi. jby 4^6/6, 

Firing douile special canisier ^ each canisier containingr 440 had ia?k 

of 0.751 in. diam. or // (he Tofal rrei^hi of one canisier .5^ 
Ckarg^e , 4- lis^ 
EleVaHon , rso! 

Tno rounds fired dehherately coniainin^ 2'x2y^440=/7&0 M/s. 
No. ^ Tiiis , 7JS, counte£tf after each round. 

— The inieniion jras to fire four rounds (f douMe canister }u6 die targret 
JYas to much tfhaifered to ffe wed for more than two. 
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TRIAL No. 10. 

8 in. Sieffe Howitzer, 

J? is tan ce , 200 yd&, 
CanVas target , <9 ft. jby 4^5 ft. 

Firing douf)7e special canister ^ each canister containing^ 4^0 lead ialls 

of 0.751 in. diam, or JI to the li. 
MeVation, /'SOf 
Four rounds fired deliieraicly. 
No. of talis fired, S520 
No. of hiU, J4'ea. 

Wind jirisA from left to rigtht across^ line of fire . 



TRIAL No. 11. 



Gai^Hng^ fO iarrel gun of 0A2 in, cal 

Distance , ZOO yc^s . 

CaniTa^ target , Sft. ig 4-5 ft. 

PtTiTtg single solid siot f/^iih feed drum. 

Time, 1:29". 5. 

No. of shots fired, 637. 

No. of hits, 

One man turned the crank for first drum reliei/ed ig another for 

the second drum,. 

The ttme taken was the aiTeragre time required to fire four rounds 
with the Sin. howitzer as determined trials 6 and 7. 
Wtnd dead ahead /O to /2 miles ^er hr. 
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TRIAL No. 12. 

Galling JO barrel g^un of 0.42 in, cal. 
Distance , 200 yds. 
Canx/as target , 9ft. 4^Sfi, 
Fairing tyro 1>all cartridges. 

Time, /:29':s. 

No. of romids fired , 272 = 64^4^ ^alls. 
No. of hits , ^/A- . 

The projectile contained one pointed ^one cglindricat ialL 

The drum y/as used. — J\fan at crank relieifed once: 
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TRIAL No. 13. 



Ga^hn^ ^0 ^arrei jun of 0A2in. ca2. 
Di^iance , 200 yds. 
OanVa^ targrei d fi. 4-6 ft. 
Firing sing^le solid shot yfUTi ttpri^Ai cases, 
CAarye, 77 yrain^. 
Time of firings , /!29''6. 
No. of sJiois fired , 550. 
No. of Aiis , 580. 
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TRIAL No. 14. 

Q a ding" 10 itarrel ffun of 1.00 in. cal. 
Distance , 200 yds. 
Oani/as taryet , 9ft. 4-5 ft, 

Piriny caMster wiiJi /S cyltTidrical s/z/ytS' from upriyM f^^^ cases. 
WeiyJii of prqfectile, 66A-3 yrs., of sluy f99 yrs., lenyth 0.45 in.., diam. 0.45 in. 
Elevation, O'SO! 
Time , f29"5. 
OJtarye, /4 of an oz. 

No. of canisters fired , 213=^ to 3834 sluys. 
No. of Tiits, 846. 

' Jlfan- at cranA re2iei/'ed o??ce duriny firiny. 
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TRIAL No. 15. 



Gatlin^ /O jbarrel ffun of 100 in . ca2. 

Distance , 200 yds . 
Cani/a& faT^€6 , ^/i. ^5 fi. 

J^triny canister with 2i round lead iaUs froTn upriyTii feed cases. 
yfeiyM of pro/€cH?e , 4-922 grains. Zead j^a?is 0.45 in, diam. and 

grains in yreiyhi . 
Time, f'29"5. 
Charge , V4 of an oz. 

No, of canisfers fired, 230= 4830 j^aUs . 
No. of hits , //Z?. 
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TRIAL No. 16. 

Forty men with jSprinyfield jRifles. 
Distance , 200 yds. 
(fanVas taryet , 9 ft. 2?y 4-5 ft. 
Piriny seri/ice armmenition. 
No. of rounds fired , . 
No. of Alts , 320. 
Time , / ! 30'! 

Wind jbrisk from left to riyht. 
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TRIAL No. 17. 



Foremen with S/)rin^ficid Bif/cs . 
Di^'iancc , 200 yds. 
Cant/as ^ar^e^ , 9 fi. }y ^^fi- 
Firivff serifice ammuniHon deiileruhJ y. 
No, of ronnds Jireo^ , 000 . 
No. of Tiiis , A-3S. 
Time , J . '54^/. 

Wind ^ris^ f^om /o riyii. 
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TRIAL No. 18. 

/2 jt?d/: N^apoleon ^un of 4.&2 in. ca2. 
Distance , 600 yds. 
Oant/a^ iaryei, P f^. j^y ft. 

Firtny sjjher. case . EacA sTiell coniaininy S2 lead ^G^h of 0.^9 in.dia. 

and 0.07/ ?jis.iYeiyAL To^al weiyA^ qf case s-^of fj^^redJ^M.? iis 
CAarye , 2.6 2h- 
Elei/aiion , f^f6', 
iS ice rounds yired de2i^e rarely. 
No. of ^a?h fired, 4^2. 
No. of %iis, /84. 
Bprmann fuze cut to /.5 

— 2^f ^ 3^f rounds ^ur^t in /.76 a^out ^00/t. in front .^4^^- round 
did noi eccpiode (lost J. ^ 6 round j^ztrst /6ft. ieyond taryet (loHj. — 
Sii round ^urst in j!'S , ffOf^. in front. 
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TRIAL No. 19. 

/2 pdr. JVapoIeon ^un of in. cal. 
Di^iance , SOO ydjf . 
OanVces iarfci , ^ ft. Jby 4^5 ft. 

Ptrinff ^pJterical ca^e tpho^, £aci shell confainingr 82 leae^ ^aUs ^ 

0.$9 in. i/zam. ^ 0 07/ Us. wci^M. ToM ifei^A^ of one case s7fo6 (/taredjM J ^jh. 
CAar^e , 2. 5 l^s. 

S'ei/en rounc^s firec^ in J. 3/. 
No. of i}ai?s fired, 82X7= 574^. 
Mo. of h i 6s , 56 . 

i to /. 5. 

fst roifnd .J)iirst /)ei/o/?d ^ar^et . — JVone were ^ood IiTte s^o^s. 







1 










— L-^ 






■ 1 


- 






r- 


1 — 1 












. 1 . 


— T~ 






■ 


~ 


( i 


■ 


■ 

— i — . — , 








- ; i 




i — I — 








































■■ - - 1 


- 










ft— 




1 






- — 1 


1 




-\ 






■ 






















— f — ( — 

1 : 






— . — 1 — , 






.. .f-.-t 










t — 








—J 


























J — 


— 








^ 1 


'ir—^ 


j J 

\ , 








-J 


































































- 








H 


— 

























— 




























1 [ M 










— 




























r 






















! 1 

i 1 






■ 


.-^ 


- — ' 


— 


— 














— 













— 


— 




-A 


























































1 

































TRIAL No. 20. 

S in. ^ie^e Moiritzer, 

JDistance J 600 -yds . 
* Oarf i/as 6ar^e^ ^ 9 ft. 4-5 ft. 

lairing spherical case sAo6 . £Iac?i sAell containing 48^ lead j^aHs of 
,0.69 in. diam. ^ 0.07I ?^s, yrei^At. Total weiy^t of one coese S?fot 69.6 &. 
CAarye , A- 2^s. 

JTozir rounds fired de?i^ereeiely. 
JVeoesscrry Hme /. 2Sf5 , as before determined. 
Mo. jt^alls fired , /9A^4^. 
No. of Tiits , H2. 

/si. round, EievC 2 \ F-uze /f5, /^urst 200ft. short. Srd. rourtd,Ble^a',Fuze2lj^urst 260ft. sJ^oH. 
2nd. 2:30' „ 2:' 200,, 4th. „ „ 4." 2':6 „ /^S„ 
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TRIAL No. 21. 



Gailin^ parrel ffun of 0,42 in. cal. 
Di fiance , 600 yd^. 
CanVd^ iar^ei , ^ ft. J^^j/ 4-5fl. 

Firing jin^?e solid sho^ in upri^Jii cases Mt^era^e^y, 

4-0 -in ead case. 

No. of sTiois fired , &00 , 
No. ^ hiis , 657. 



































r- 














FT' 


i 








! 

[ 
















■ — i — 1 












— 
































































































































^- 


— i — 


























— 




1 — ' 












— 






















































































































































































































C-\ — 








































































































































i 












































































T 


















































A- 





























TRIAL No. 23. 

^2 pdr, J\fapo2eon grun of 4.^2 in. cal, 

J[}is^a7ice , SOO yds, 
CanVas iarye^ , ^fi. fiy 45 fi, 
Firiny sj^Aerical Case sAo^. 
SeVen rounds fired in /.30. 

for three rounds ihe fuze yras cut to 2!/^^. , and for the other 

Jbur to 2"— Two did not j^zerst , and three ^urst jkeyond ^aryet. 
No. of hiis , 35. 
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TRIAL No. 25. 



Gatlingr iO parrel g^un ^ 0,42 in, ca2. 
Disiance , 800 yds. 

firing ^in§r2e r^olid ^fioi in uprigrh^ ca^es {/e?tj^era^e?y. 

4-0 /iai/s in eced case. 
JVo ^rict? s%oi rnade J>e/ore firivy 
No. o/sAo^s fired , eOO , 

No. 0/ 7t zVj , we. 

Sirony ^5 knoi jtreeze across line of fire. 
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TRIAL No. 26. 

Gatlin^ 10 jiarre7 ^un qf 0.42 in. cai. 

jDisiaTice , SOO yds 
C^anVa s iarye-^ ^ 9 ft. ^y 4-5 fi. 
f^irin^ siny?e so?id sAoi in upriy^i cases . 

4-0 jhalis in eack case. 
F'oriy h'ia? ro-unds fired ^o yet ranye. 
No. of ^hois fired , ffOO. 
No, of Ji iis , 534. 
Brisk JfTeeze across line of fire. 
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TRIAL No, 27. 



Gailin^ 10 parrel grun 0.42 in, cat 
J)isianc€ , /200 yds. 

firiny yyinyle solid sJiot yfith upriyAt cases. 

Oscillator no^ used. 

Gun aimed at centre of taryet. 

No. of ?iits , /&0. 

Wind J^resJi /rom rear to J^ront. 
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TRIAL No. 28. 

Gat liny W barrel yun of O. in . cal. 
J)istan c e , 1200 yd6\ 
Oani/as taryet , 9 ft. iy -45 ft, 
JFiriny sinyte solid sJtot iritk tcpri^At ca^es. 

Oscillafor not used . 

Gun aimed at centre of taryet, 
JVo. of sJiots fired dehierately , ^ 600. 
JVo. of Aits , /^/3. 
Wind fresh, from rear to front 
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TRIAL No. 29. 



-^Vs in. Rifled Sieye Gun. 
Column qf ^en ioaro^ ^ar^ets ^ eac/i 50/eei , 

/??ac€ci 50 /ee^ aj^ar^^ , one ^e^ind ^^e o^?ter. 
3faleTia2 , inc?i yGnow j:)ine jlfoard^ . 
Distance of jfsL or nearest ^arg^e^ , /OOO yds. 
Firiny sJirajjnei ; eacA coniaininy /&& ?ead ^a??s qf 
O. 6^9 in. caL 

Total weiy/tt of j^rofectile , 32 IjlfS. 

£t{rsHny cAarye , 3 ozs . 

S'cAenkl's erczifSS ion fuTie^ 
Fai/r rounds ftTed de^ijbera^e^y . 
C?iary€ , 3 li>s. 
JSIeT/a^ion , 2:50: 
No of ^aHs fired , 6'72, 
No. of h its , 33^. 

/st. Hozcnd jkuTst /OOfeet zti front of /st taryet. 

T^ime of ^urstiny , 3.75. 
^ na. Bo und did -not jlfzfrst, 
3rd. Hound i^urst tn front of 7tA,^a7'yet. 

Time of iurstiny , 3.75. 
4-th. Hound jift/rst ajioi/e t?te co7u?nn. 

Wind o^liyue to 7in€ of fire , from left to rzyTit and 
a^ead, eiyAt to ten miles joer hour. 



TRIAL No. 29. 



,4._ 




StA. Target, 



7 th. Ta r^ret. 
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2nd. Target. 
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TRIAL No- 30. 



4 in. Riflfu/ Si eye Gun. 
Co/umn of fen /joar^/ targrety, eacA ^ feef ,iy 50/ett , 
p/aced SO /tet apa rf , one /feA lnd tAe of/ier, 
Afafer/a/, iticA ye^/oyv pine ,6oarf/6\ 
JJisi-ance of /st or nearest faryet , WOO yd^. 
Firiny shrapnel ^ eacA con^ainingr f^8 /ead Au//s of. 
O. 6^.9 i/i. eai. 

Totai yrezyAf of projecfiie , 32 IA6\ 

B ur^tiny cAarye , 3 o^s. 

ScA € 71 A I 'J* perc uss io n fu z e 
Jf^our rounds fired deiiAerafeiy, 
OAarye , 3 lAs> 

No. of j^a iU' fired , &72 . 
No. of A zVj-, ^ffA-. 



f^t. Jiound A^^^^ i^ froni a nd 6o fAe riyht of /^t. iarg^et. 

T'ime of jburstiny f 3.3 
2nd, Hound Aur^t in fronf and io fAe riyA6 of M. fur^et. 

of ^ztrsfing^ ^ 3'^ 
3rd. Jiou7id Aztrs^ in froni: and fAe riyAi; <f f^i. far^e^. 

Time <f A'^^^finy y 3'!J5. 
^^A. It oun</ Aurs-f Aeyond /^d. ^aryet. 

Time qf'At(rsfzny,3.A5. 

Wind o^?i(^zte2y across line of fire , from ieff io rig^Afand 
aAeccd , eiyAf "fo fen miles j?€t Aout ^. dariaAle , 



TRIAL No. 30 



i 







9ih. Tctr^ei. 



4:^ 



+ 



..... 



-A- 



-4 
I 



4--- 



i3 



7 th. Ta r^e^ 



- i - 1 



TT 



-'X 



4H 



it 



"^~n — TT 

r 1- \- 



■A- 



TT 



1 



t--i-t 




TT 



hmIm 



i± 



1 



IT 



2 rzd. T'ctrff^e^ . 




TRIAL No. 31. 



Sin, Sie^e Howiizer, 
(Column ien ^oard ^ar^ets , ea ch e feci jlfy 50 feet, 
placed SO feet apart , one jbeAind tAe ot/ier, 
JMaterzai , inck yeHow /?tne /boards. 
Distance of /st or nearest target , JO 00 yds. 
.J^iriny spherical case shot ^ each nontainingr 4-70 iead 
^a2?s of 0.€&in. ca/. — WezyAt of j?ro/ecti?€,607hs.S ozs, 

urstiny arye , f5 ozs, 
T^ime fzt^e ^ paper ^ ^^y^ secoTids , 
J^our rounds fired deliierately. 
OAarye , ^ lis. 

No. of ialls fired , /SSO . 
No, of hits , 6^/5. 

/st. Hoiznd ^urtst to riykt and hiyh,, 

T^ime of j&ursting" , 3.23. 
2nd. Jtound jlfurst to riyht of taryet ; lost. 

T^ime (f j^urstiny ^ 3.20. 
3rd. If round f^urst to riyht and hiyA , 

Time of j^urstiny , 3[' 
^tA. Bo und iurst to riyAt and strz( cA yround in front. 

T^ime of iurstiny J 3^ 

Wind across line of fire from left to rigrht ^ eiyAt miles 
per hour. 
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TRIAL No.31. 

10 ^k. Target. 



9ih, Turret 



it 



































— 
















































■ 


























































































\ 
































- 


- 


































— 










































































































[1 































6*fA. Targ^et. 



S tA. Target. 
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TRIAL No. 32. 



t7i. Sief/e Hon itz er 
Coli/mn qf ^cn j^oarc^ iarg^e^s , eacA 6 feet feet , 

p?ac€€^ 50 feef cr/?ar^ , 07te ^eAind ^Ae oMer. 
J^aferiaf, inch ye7iow jpine i&orjtrc^s. 
Di^^fa /ic e of f^t. or ?i€a?'eA?i! tar^e'^ , /OOO yds. 
Firings tS^pAe /'ical case sAo^ each, co n-^ai nhi 470 lead 
6alh of 0.6^9 in. cai - Wffi^Af of f)rojecfi7.e , &0 l/fS.S oz^'i. 
argre , i5 ozs. 

Four round's^ fired deizi^erately. 
Charge , & i^s, 
^lei/a^ion, O^^/O^ 
No. of Aalh fired , /SSO. 
No. of Ai^s , 4^07. 
/s^. J^ound : 

I^lei/aHon , 6'. "/Of 

F-u^re , /f-'/z seconds. 

Time of ^urs^ing , S ,25 seconds . 
2nd. J^oun d: 

SI € i/cc ^io n , 

Fztze , seconds . 

Time of j^ursHng , S.25 seconds . 
3rd. Round : 

I^ieVaHqn , ^r/Of 

Jt^z^ze,, 4-y2 seconds . 

Time of /^uTsi^ing , S.S seconds . 
4-th. Hound : 

.£?2ez/^<x^io rt , 

Fuze , 4fy4- seconds. 

Time of bursting , •4-. 73 seconds . 
On?y one sAe?^ iurs^ rriiAin iAe column . 



TRIAL No. 32. 
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TRIAL No. 33. 



Gat 1 1 /O parrel </un of 0.A2 in. caL 
(^o/umn of fe7i /hoard {aT^et^, eac7t O'/eet 50 fect^, 

p/aced 50 feef apart , one /ieAinot tAe otAer^re/rresentinj 

fX co?7xmn of compa nie-s approacAtn^ ^un. 

Materict? ^ i?ich yei/orr joine jf^oarct^. 
J}ista7ice of /st or neare^st target, /OOO yct^, 
F^irin^ single solid sTtot yritJi upriy/tt case^, de/ij^erate/y. 

4-0 ^aH'S in eacA ca^e. 
£ / e ?/ct t i o n , 2° 
A^o. of A hots fired ,6'00. 
JVo. of kits , 52&. 

T^Ae aim wa^ too ?oyy in tAis oa^e. 

Wind from left to ri^At across line of fire , fou r mile^ 
^^er Aour. 



TRIAL No.33. 
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TRIAL No. 34. 



Gatling /O parrel ^ a n of /n. ca/ 

Co/u/nn of fert j^oarc/ tarffret^ , cacA d'feet y oO feet, 

phiced SO feet ajpctrt , one Ae/iinct tAe of/ter^representiny 

a column of companies app ror/c/fi??// yun. 

Material , incA yet/o>r pi?ic loarct^. 
Distance of /^t. or nearest taryet, /OOO yds. 
f^iriny sinyle solid shot yfif/i upri^At caseKV , de/ ijSerate/y. 

4-0 ffai/s irf eacA case. 
Ftei/ation , 2'30.' 

o. of sAots fired , t^OO. 

No. of hits , e9j. 

Wind from left to riyAt across lint of fire , foi^r rniles 
pe r Aour . 
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